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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cold cathode field 
electron emitting element structured so that a thin carbon 
film is formed certainly on the desired part of a cathode 
electrode. 

SOLUTION: The cold cathode field electron emitting element 
is composed of the cathode electrode 1 1 formed on a 
support 10 and a gate electrode 13 formed over the cathode 
electrode 1 1 and having an opening 1 4, and the arrangement 
further includes at least a thin carbon film selective growth 
region 20 formed on the surface of that part of cathode 
electrode 11 which is positioned at the bottom of the 
opening 14 and an electron emission part consisting of 
carbon thin film 23 formed in this selective growth region 20. 
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y-hBBi l 3fc©MfcBEtBJH0LfcBK:&"f*B 
JMC J: 9 , B? h V*A^*KB-3#B^*U« 1 1 5 

*»e>B^*«tw*iv r 8twr;-Fti 3 3 
twrtfeii, WS3 1KBB1-*. «* 

#^3 l*Bfi*ix-C*3tU 0fM©HBSr#2>-i:ii5 
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1 1 zmcxm+mmm i sic^m^mm^icxo 
[0007] a»a»5«*$&«©isjsfcfc*$vvc, g^ii 

±j*o^ f v hsi^^om^asB 1 1 5 nffiftfc 

[0 0 0 8 ] tit. HJBBom^ttHiaSrttffl*^, 
SB qg&©i£ffilcKffi UfcspiBtto^JkUllHSrttffli- 

[0 0 0 9] Sf5 5 9[Hlj£;i&3^#¥«i&«£ 

IM?tt*p. 4 8 0, SJIftl5p-P-13 (1 
9 9 8^) Kft, DLC (*V^ i e>'K?'l , *:a-# 

» mmamnznx^Zo rnt. ft**tm**BtK 
t&Mt\,it*6* ^<omm<7>mx {,<9--v>n 

NINttflftp. 4 8 9, 6 p-N-1 1 

d 9 98f) icft, &m#x*^'y?-yy#xbLx 

vfyfR^xtb LTft, -ISCKS i o 2 Wffl 
[ooio] Micft, me oia«:ffl«9^¥#FKat* 

HMTOtiftp. 6 3 1, f«g#^2 p-H-6 (19 9 
9¥) [33R-lii*4S] Ktt, *3afcBLhfc«*ir- 

RSr^*-=V/Ut«f*»K»ii m©** vfWBL 
Tffi&p. 6 3 2, Sta#^-2 p-H- 11 (19 9 9 
[0 0 11] 

[^wasflfftLJ: 5 t-r-sfflS] w-v 5 * vm^v^y 



f L ^^R^I-*J»t5RJSaiI±figtei:L.T (CH X ) & 
&5v>tt (CF X ) X*oft*X#»^~asJtlM£4Mt 

*g(tt%SAS^ fcfly* r ©*£ 

#g&i&£j&£u &x.y*f-y?t&<D&j3maz.\£&ox 
yryjrmitx t Lxtizm Lfc*§£-Kft, u~** hji© 

[0 0 12]*fc, Sit- 1 2 KlB|jj*3ilfc« 

S»K©if©8|Jtel^l>^iS*Kii5^$ttTU*v\ r 

*v e> <D&ffiZM *ffifriimira?*MH*?- ©Kigicii 

», ±»©t*joHJt-cas>«. 
[ooi3] «ot, #38im©awft, ^«ftS©3fM 

y- KSfii©0fM©95(ilcBl^ic^S»K*5^$tvfc 

jww»tffm**w»^aw*©«a*», awe, a> 

[0 0 14] 

[KBSr»*1-Sfc»©#a] ±IE©S«JSrSfi8-t-5fc 
»©*ISW©a^«tUlKSft, (a) 
*«*J*iBK»J«S*l,fc»«#Ji» (b) 

[0 0 15] ±E©BttSra^i-5fc»©*36M©^l 
©««!;:« fi)MMmff*7lkti]<MKM:« *36W© 

t?*>5. BP*>, *38W©»l©«6«K«5^ttffitt*m 
TF«tffl**««ft, l|omM>6«Mt«}i, =S-B^ 

ft, ^»«®#m^m^^-i, 

«c»*>f>«j«Stv, MitMWaifli, (a) 
0 s , (b) ft*]iffinRAfi«tt±K:»ASttfc«»K]« 

[0 0 16] i«5, #%9!©e^;&ffi2£@fe5^ftSf!i© 
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«*) *fcBa»hfc«ttfc+lUfJ:v\i 
[0 0 l 71 ±K©lto£>i^afc*©#3893©iSl 
©«Bfc«5ft»«ajWfftttiB?-tt, (a) 
_hfc»l« Siifc* y- Kftffi, At* ( b ) * y- KS 

^9, (c) MP8B©J£Sl5li(iB-r5*y-K««©» 

[0 0 1 81 ±E©SWSr»J*-f5fc«>©*l6W«)*2 
©IMIK«5}W»««J|imiF*W**»«tt, #3893© 
JR 1 ©BB£BS*IMmJW?tttt*?*&*&A/£ 
*l*«*JM**tt«**BT?fc*. W%, #3§9j©» 

2omictfts»iMKJMt?tttt*9i£Bi*. 8&© 

i > 7mmjM?ttH*?ettftl LTfflR±fcKtt & 

im^mumt, (a) *»*±K»rt*iifc*y- 

PH. Stf* (b) Ay-KtSrol^lcfi^^ 
BiPgRSrW-rsy-hSffi, *»e>j*0, (c) mnU<D 

em\mmrm y- K««o»»©*iB»!:»rtSixfc 

[ooi9i #5B93©f& i nmmz&z #;®mn,ft&f- 
«cta*^ *> s v 2 ©jb&k# s ^^m#«^»ta 

**S6Bi::*i^-CH\ *y-K«S*, i (Ca) , I 

(Ag) (au) frbmifrtzzbtK *y-K 
[0020]^ #3893©* i ©BBfcfi&aJftBBB 

#m-?®tffl^fc5v>i4^ 2 ©B&izitf 

^-»ffiS*^B^*JV>-C, y- KfW±K 

T, SPgCSr#1-5y-h«HSr«^-f5&SS 

[0 0 2 1] ±fE©g«&jtj£^3;fc»©#38W©S2 
©ffiBfc«S?ft»«B#B*jBca£*tt, (a) £*# 

±fc»rtsnfc*y-K«i, at* (b) *y-K* 

$9, <c) ^fc<fct>. Hn«©B»fcttB1-«*y 

ay, (a) £**i«^jtff*±ia*jft&*ifc 

[0 0 2 21 ±IB©@W*afiK1-afcftO*38W©jB3 



* 2 <OflmfcttSft£«Bjra?tttt*?*B*i&A/£ 
3©ffi«fcffaftBffi«JMt*aScttiB*SBW:, 

*tfcry-K«BXtfS*(Mi!S»6«|jlSii, &BWK 
JMl*-8ctJJ**H:, (a) SIW±K*rt4*ifc#y- 
KSB, (b) # y- Km*0±*fc»rt**i, IBPSC 
(c)*4<it, RnBcid 
leffifi-f 5* y- K®B©85#©*ffitc«fi&$;h.fc$iif 
KKWUftJHMfc at* (d) B»*M«iRjftJHMt 

[oo2 3] im. #5893©*i©«M$;fcaw*SB2©i§ 
i o 6 #^h/cma«©3a&£ 

b«W*lUSii6. #3893©8S2©ffifil;ka^ 

its 3 ©ffi«c«5^»®m^ii^fflS^Ki-*5v > 

JKc»3?£-fra r t ic ,fco-ciiBfc#a r. t #-ct 5. 
[oo2 4] *&w<nm*Mtmmm. #3893©!&2©<i 

oMfflg b < ft* 3 ©««£# a MMHUMrakHII 

ufc*m#JBfc5v^tt* y- HneM, 

^ $ ftfc a|®#J§ fc a wi* y - K«*©«£"e*> 5 r 
i*s#*U\ «, BBftraBj&JHMftftlsrtSlR* 

M»RAJHMto*SicH:, Mt (S) , (B) 
xwtpv (p) *Jf*i»b-cv^ri:a»a*u<» 

[0 0 2 5] *»W©^2©ffi«»ifii5?&B5ffiS;ffS^ 

l£SP<-ttK1-5* y- K««o»»©*aDK:»*S*i.-C 
vHtfJ:<x PBpa©i£S|5lcficBi-**y-KSffi©fii5 
»*>e>MPSR©J£Si5«^©* y- KBffi©f»^©Bffifc 

s^«B«it, §b p »©B»fcBB-r a* y- KBtt 

[0 0 2 6] **M©»2©ffiSI{^5»|^iS#S-7- 
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BttB?fcSv*ttB3 0BBi::flSfttt£BBB?fttlJ 
&*mmzis^xti. SBfMKMry-KBtt±fcttB 
mmifi}»attsiix»9. y-hBBfcK»t&*ifcHnB 

(BSi, Bl0HaB&B£B6tf*>S) KBBLfc 
K2«>iin««t|ftMicKtt&tir«9. «2roggpgB 

iBl©BI!n»tlB20BP*fctt, -»-©#BH 
Bfc*>3. BP*>, lorosi ©MRBfcfcfe&LT 10© 
*2©HP«!»tRlt6>JiTV^5. H. #3S93©!S2tf>l§ 
Bfc«**BfiBBB*JtUtiB* *>«V*ttB 3 ©BBfc 
ff Sftft&BftB?BH£BltBi*. r ©<fc 5 fcWigfc: 
BBSJtSfco-OfiMK, «*.«, y-hBB*»BB 

(«*.«. BBB©*- h*ffft$m) *«^3UcW»o 

[0 0 2 7] ±B»I»ft«*1-5fc»«>*«W«5»l 

(A) SB#Ubfc#y-KBBtrBJiW-5lSi. 

(b) sjwjitf* y- kih§±k j&sb z> i 

St, (C) IHMJbKHnBfcfti-sy'-hBB** 
(D) *»-hBBfc»B*;ll*:BlP»fc 

(E) *2©HP«C©j£»fctt*-r5*y-K«S©» 
^©^Hfc&BBBBIRjfcSBB-SrJ&fc-fS, ^fg^^ 
BKftJtM0MKXS&, (F) «BBffll»ft$lfc«# 

3. 

[0 0 2 8] ±E©g«jSrBdt-r5fc»w**W©f;i 

r*. #BW©Bi©ffi«fcBS«>B«B#B*;8cffiB* 
0B£*&*ftftSBBB?tttt£3HMtoS£*Bit 
BfflLfc«i§;fr)!fc-C;fc3. flP^, 7V-KBWttFB£ 
Wm»MOLiifMt.WRb, BBBB#B**WB*B» 
fiK$*vfc£##&&, 3bfc#BitfBBBflB*8cUiB 
?£BttlBt&J:9ieBBU tKi^MM 

K:isv*T«£+aBMBBB*»u*j^B©Ba* 

tfe-efcoT. MfcMftB?ttlilB?*, (A) 
±fc*y-KBB*r»B-*-*ISfc» (B) 3om&tr 
*y-KBB±fc»»B«r»«i-*X8i:, (C) Sfttft 

(D) y-hBfifc»B3*bfcBn«fcBai-3B2© 
Hntt*fcftBe£jft-*-*XBfc. (E) B2©BSag& 

o&mmmi-z* y- KB«©B#©BBi::&iSt»E 
B«BBB««r»riw-5. BBBKMRBJEWtiMtx 

St, (F) BBBBSMttMB-bCBBffKfcBft 

[0029] i 0ftBKBsBMBjMi?- 

ttttB?0g&#&feM*(*ftttBBBB?Btt«B& 
B©Kit#8= («T, cftfeoBJtoWfetBBLT* ft 



14. jKBftKMttJHHMWUaUi, ft 2 ©Ki a SB© 
HESS©* dfeSBfc;!? y- Kfiffi©«ffi^BffiUfcT^^S 
SrBBUfcB (BP*>, *ft< tfc*2©PSPS5©fflSSlc 
LfcB) v BWUfc*y-K«*©BB 

^»RXtt#«£B<b^»BK*BriH-5 iSd»e>« 

[0 0 3 0] A»i»5-v^^S©i^*r±, 
Hf»BBL< K-****mB*r±BK:»*Lfc 

y y^97^ft«ics<3#, ®2©BSPSfP©HEifi5(o 

*Wlfc?L»«r»*1-**tt*: i 0 fir 5 £ t «*"C# 5. 

M2<D&ian<D&mmmi-z>* y- kbb©-»#, 

ft2©MPB©fciJB, fti©H§PSP©ffiOB, J&BB&tf 
y- hBBtf^^B^BSStvfcttB'T?, ft2<o|flQ 
»©B»©f>*Bfc{fcfi1-S# y- KttOBBKBB 

SrBftfcB.il: LBS. B&fc<fco-C»i, y- hBB©± 
©*Sr^^^B-CSEBLTtJ:V\ Si© 
H§pgB©jfiB©y- h®B©±©*Sr^^^St?»«L 
Tt>J:v*U ftl©&BPSB©iaB©y-hftB±2Wft 

i ©bb p t m 2 ©m p b©«b * * s -c&b l-c 

t>±<, £jtfe©B*» hBBtBft-fSBBB* 
KioTtt, y-hBS±fc*ftft«#»BSix5:i*» 
*v&»*BftBRtfftB*©B#*fcB*^fcrtiitf, *» 
a»SBBBK*&B*#*aS;K5::&r±ftv\ ft* ft 
BBlGW^ftWiLhKBJWWttBdttS Bfc^* * 

[003 1] *BB©ft 1 ©Bft£ffS8£*BK*i^ 
fcBB±K:fti©npft*ft-t-sy>-hBB*B& 
■fZlr&k L"C, UfiBB±fcy- hftB£«l$-f 
©BBBBBfcBBLfcB, WWHJ:^-=V 
y3fl^i©^;***mft*BBU miirov 

BSrayf-vy-f 5i tfcio-cBBtmJBtr^-s 

V^fflv^^ t urffl^-CBB»»BSr*yf-vy LT 

9 y -vTOffifr toTjg 1 ©BfJPSB&W-fSy- hB 
BtrB«B»riW**B«r«a»1-aJ:t#-V**. rH6 

*B2©BBPBSriia»BK:m-r5*j!feH:, 2 
©■r^^ttipFBSrais'^vyffl^^^ fc LTBVTIGB 
BSrxyf-vy-ts^rjfet urfciV^U y-hB®l- 
B*S*bfcB 1 ©W P S5Sr* ^ t UTffl 
v^BWlt=y^^'t*3W6i:LT'biv\ H. B 
l©MPBtB2©BBPSBtl4. -Jt- ©«-lSBi«(cfc 
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5, BP*), 1 ocD£ lWPiln &K#ffc LTloroSI 2 

[0 0 3 2] ±iE©BW&ifj£r5fc»©#$893©82 
©1S«fc#5ftl£ffiB#B*;&mi!l*©l«g#ifctt, 
(A) ^{*:±tc*y-K®ffiSr^-t5lSi:, 

(b) * y- K«ffo*aiicft*ftirouftjMm*& 

(D) «JWW©_k#fc, Hn»«r*W-sy-l-«1i* 
[0 0 3 3] ±JBOBWSr»J*t5fe»©*36K«>SR2 

©«*£* s titmm*mw<»$im*m 

(4, *»^©B2©«flllc«5?&filffiS#S^»ffiig^ 
©»3t#fc&«raffiB#B?»ffi£^£B©»i&!;8sfc: 

&-Cfco-C, ftMBjWMfclii*?*, (A) Sflft: 
±ir*y-K«ffiSr^-f5imt, (B) * y- KB 

mMttmtaMjmk. (o MMiHMRi*Mt* 

±fc«JMM*«r»dM-Siai:» (D) $Ht»|g©±2f 

[0 0 3 4] ±fd.<DUto&mi$,i-%1ti!><7>*%W<D?&3 
(A) ^ft±lc*y-K«ffiSr^1-5X@t, 

(b) * y- bW©«ifi£M«mJGWu&ft«**g 
riM-s, «*atRa^fi«*js^*xsi>t (o mm 

srHrtsxst, (d) mmmmmiRi$.&mt$±Kmm 

[0 0 3 5] ±!B©@WSrSfifc1-5fc»©*»WO*3 

», gnosis omiic«i[«mftmj|i«^ttu*7 

*S*ifcSJ»*tSr, $tt#Siftl&ffiB#R : f8:fctlSK 

Se-CfcoT, ftBffiB#S*»ttJS*?-«r, (A) 
ifctfy-KmffiSrJ&fcl-SXSi:, (B) * y- KB 

MRjftftmfiMXSfc. (C) MlfNtllGKRrtMW 
©±*{c, HRSPSr*-f-5y-h«ffiSrR»t*XS, 
(D) IKJlf*MEW^JHW±K:W«WR«r)»ift1-&X 



[00 36] «8W©SB 2 

ttUHlff a v ^ttfcBsSBJWPRfflS^g 

e©KiS^ife (SAT, rjHe>©«3teSFft«r»*tr, SB 

«U BfrlBXS (C) K9l««t#, £BUKIM«r&jft 

u tutaxs (d) K9i*it*. y-MMKRit&Jt 

fc@BPfiS»cjSii-f5SB2©IBRSSSril6»Slc^U, JR 
2 ©BlPB©i£8Bl£«*SK&Bffi$*3«f£i1-S r 
tas-cts 0 *fc, *8W©$B3©»«fc«5ftR«R 

R*RR©»3t*8s (BUT, £life©»i#ifc«r»*l, 
T, $B3©^tc«*Sjt#»il¥iSj§£as;feS) |c* 

went, wisxs (b) zwiztmsm 

MIBXS (C) y-hBffifcStfib 
ftfcBB affiicsai- SSB 2 ©H □« *JUMi::»R U 
SB 2 ©M P S©IlE&fc$Slf »^iRj£^«£Bffi $•£ 

m 1 ©PPSPSr*1-5y- h«i tJMtt-*#&& L 
■C, «6BUl±l^y- hBffi*«^*fc*©8IB*m* 

©•r.x*tmB£J&ifcU a»a>3IBl©^.**»¥l-S£ 

lfiMM:lc<* --yVi£frlt%2n-?*>? mm 
RU *»*»6»2©v***mR**s'*-:'* r flK;** 

k\.xm^xmwsmmz*v'?>'y\sxni<owQ& 

«fcfc±oT*l©HP»*irr6y-hBtt«:il«*J* 

y-hBffifc^J*$ftfcSBl©MP^*ffl1-SIS2© 
WP»*l&B»fcJ&*-r5#8:Hu M>5S2©v^^ 

fcSB 1 ©PB PSBfc:* yf-firmirx 9 k LTJB^-rjfiR 
■fcxyf-Vjr-t&^tfe&l-CfeJ^. N. SBl©BBP 
gi5tM2©Bgpattt, -*t-©#JSH*fc*>«. BP 
*>, lo©JBl©RP<»fc*tJ£L"Clo©JB2©Bliq» 
iWBRSiiT^S. 

[0 0 3 7] fcSVMiX, *38M©S5 2©te«lc:«5K 
ig^fe, «t<tt, **W©»3©ffi«K:#5$!ijg^jfe 
tcfco-Ctt, ^^»m©±*icpspgp«r^ri-sy-hB 

««R(tSXS«>&v^iRfi|iaH{Aft««©±«K: 
HP«**i-*y-h«i*R»t6iett, 3d**±K 

©isffi(cg5i-5 ± 5 k, mm»m<o_tuhz^n%mn 

[0 0 3 8] **M©^l©ffi», ^2©li««b<(t 
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Stilt* y- K®«(D&#ri>bJ&$£i?f»8ljIlft£»i 

(S) , *** (B) Xliyv (P) 4rft^**5ci 
JB[rI±3*S IK**Kraft£Mt«)& 

m\mn. xtrnxnv y^H^^^mtvxa, 
t*s-et 5. tm^ttit^tL.xf-^i-yy'y, f- 

»«4r»l«Lfca. *Mk?0*Hlf*l<l*&JlftKK 

tt4mftJMs#»i«aio*ii;oAHKftw ohm, s*s 
i^x^fc ^Pfo v*cg7"7X-vfe, r 

tt. ftftllKa^fittCoSBKiBjt *t?^X«y 



[0039] y- Kfttf ft»fc*Jllk 

(MIMM»* y- KWf»£«*ffifc£IWfi^*{**S 
•tfSISiLT. MMtinttJftJHmtJMt 

1-^t**#Ji^* y- inMoMKiftotHftttM 

zmm-z z i \c£ixiffiin£, six. sbkajhsc 
*&m\.t.mnm*?* y- Km«o*»*»6*** 

•«r*«WMKH»# y- K««»»o«arK»*ufc 

&£t#v*&, &mk&%>&?tt, &m%rt-*Mi8,-f 
%&.Wk<»wfv{m (MJLtr, H^flsn, «{b*. * 

[ o o 4 o J y- KWMK^XtBlc 

^fetV^ofcy MOCVD8c4r^tfflS*iWMa 
fiSSfe (CVDffi, Chemical Vapor Deposition ft) v 
lfeaMfCtB^Si£ (PVDffi, Physical Vapor Deposit 

ion m . Gm&m<t£Vi>z®>ftMi-2>i}&zmfz z 

tdS-C#5„ id, M^WSSiU, (a) 
^H^ffi, (b) /yXYlfS, (c) 2«X/<3r* 

y^^ w&**9*y>Wks «»r^*hB^ 

y^/N-j/^y^^ffi, ^^-vtr-A^^y^y v^jfe, 
*4T**'*y9 y v/s*©**^^?? y 

(d) DC (direct current))*, RFifc, flf 
[0 04 1] *%WcDS^«taigll, «2»flS«IC#5 
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Jfc1-5^&*fc5^tt&*l8fltw:, ^e'J^y (M 
o) , -y^fr (Ni) > (Ti), (C 

r) , (Co) , (W) \ 5?A-=J 

(Zr) . (Ta) , ft (Fe) , & 

(Cu) , (Pt) , (Zn) , *K39A 
(Cd) . *ft (Hg) , Vf^r-^b, (Gel.S 
(Sn).ft(Pb), (B i ) , ft (A 

g) , & (Au) . <fVS?*A (I n) fi.tf*!J *A 

[0 0 4 2] #3gUl©m*;&ffi£lli> *5V^±X, 
©^fc*a?MS^JWfttffl**\ » 3 ©««{::« 
&MfcmJW?Jjkttft^ftfc#VvcHU AXWffil 

R^«iB**«^i-s#abfem^-&«s*iittt, ffi® (z 

n),«(Sn), TA-SspA (A l ) , » (P 
b) , x.ypA' (Ni) Xtfa/^h (Co) A»P>)*S 

fflMt JMb6**» lb*fi!c £ ft T l ^ J^ffiS i: -f 3 r i: 
10 0 4 3] *!6Womi©ffi«~»3©fl6«»c«5«! 

ig*j£^tev^-ctt, * y- k«*ss#©«eu:#»&jii 

fi£5 J1&7J y - K«S»»©±KI«IW 5 fefi?fi£ 

*fc*, a»a»**«*«fc^«r#y-K«*«£©± 
fcii8is*siB!6»6>flijfrr«Et*-e*«. rftf>© 

»Htt, lEtt (Zn) , ft (Sn) , TAS=?A (A 
D.ftfPb). sy^A- (Ni) RV="VU\> (C 
o) *»brt6»*»baWSiT,fc^ft<i:t>ia©5c*«r 

l Tfi6s *ttftjub6ftft> f>«fiS $ fix v * a r t » 

T, T-fef-AT-fe M<\ ^t7;Vtnrtf;U7th 

«KH-*rfc#-e#5. (34, Jgfifc$ftfc;fr$&®<b£fc> 
*MKii. *«ftftfc^©*Mlft*M»**iiTv*T 

10 0 4 4] *38SH©SR 2 ©ffiftKfiSSttl&ffiSJMrf 

mm^m u < i«s 3 oimimzK}®mmnm*tkm 
m^mmcm^xfi.. % v- vmmn#<D$tmztf%L 

s, -©*§£•, tmtoAHtt^tt, aicui.ftiF 



e) , #>4rx?> (W) , ^y^A (Ta) , =}-9-s 
(Ti) W^as^A (Zr) *»fefifc5»*»e>S« 
£ftfc'>ft < i: f» 1 »«©&«a>fc«fifc$ftT^3 ' t 
#»*U\ r©J:5fc. tMfcoj^KSrJrrsAUtt^ 

Sr#S r t 5 U K*»K©figK*#t»ff-J-5 

rt*<, ffv'«?*Hiftft*OT«flMMniJMraK 

[0045]*ft, #»l5!©|&l©ft«~83©ffiftK: 

«*«a*jsfefc*jv^"c«:, *y-Kft*»»©«ffik:ft 
ftft**r{*ftS*<&I«*, &Jg{b£-4& & 

- K«ftft»©ftfl5fc*t»3tf 5iaa»fc«J*1-« - 

^-c**. -t lt, r.©»S\ «■*©*«*?■». « 

(Cu) , «(Fe), (W) , ^V^A 

(Ta) , (Ti) Rtf^asjfA (Zr) 

6>**»*»fea«S*tfc*4< 1 t> 1 «»©&**»&« 

[0 0 4 6] *38W^*5^r, ^»KtL-t, ^77 

h7^x^l77Xva 

5XvCVDffi#liS^< CVDS, sRt^SSCVD 
JW«r«V^fcCVD»*«*i-6rt!JS-Ct*. 
^t©^ffi{c(i, »K«(4fctJ;'3, ^iJf©*.f*7}-, 

(CH 4 ) , (C 2 H 6 ) , ^a/^y (C 3 H 8 ) . 

(C 4 H 1Q ) , (C 2 H 4 ) , rtf^ 

(C 2 H 2 ) tf©«**Jtf^^i*i5>©««-^, ^*5R 
^i7kSf^t©ffl^x*^f5it^t?t*. 31 

h/w^v, *^uv<fftftfl:i,fc^, £ fete r ft 

©»C, ^yi7A (He) , (Ar) *©##* 

[004 7] *|6^©^ l ©88«RUt* 2 ©^fillc^S 

?&»ffi®»s^*Wig^, »2©fi8«&r/»3©tiaiic 
x. *»^©^(Sffi®#s^»w^^u<«t*©si 
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y®.<ny- bnmnm&K, z^kbbw-* n tarn 

[0 0 4 8] **0^&IMttJMt?tttt*?-«8L< 
[0 0 4 9] *38W©ft»ffiS#«^&ffl^^«U< 

[0050] *&m<o<fttiimnftm*titmm*m%i>< 

Ht^2|&tsa^ite)^ fB2«6iBUB±K:iR*Sffi!iS 

n»a» fcttta ztir / - vnm^fafr 0 »mm*<Dim 

B©iE«*5it«Wgv\ j?fHA5®j£*-l'7V>3E/T*g(ii;: 
[0 0 5 1] *!6K©»10^~^3Wffi«IC«S)ft 



■fS^-lctt:^, S«tXm*:i:©IBlO»|^EliSr < t!J 
ft<R£-f-4::i:»«r«TNb3. ft. **Jl0*!j£tttt 

2 0-4 0 0- cmst<ommqmfo&mft*m^xh 

J:v\, *»*»ifiiLSAMW»fc Lrr±» In W^sVv 
A:S£l57* C) ;>f y^?A-&£©^6j»,£•g■ 
&; Sn ao Ag 20 (M2 2 0~3 7 0- C) % S n 9S 
Cu s (gt£2 2 7~3 7 0" C) f?tf>«8 (S n) 
fiteA/fc*; Pb 97 S Ag 2 . 6 (jK^3 0 4* C) > Pb 
94. S Ag5. 5 (H£3 0 4~3 6 5° C) , Pb 97 6 A 
l L ,8n L , (B*3 0 9- C) (Pb) *ft& 

ttA/fcT ; Z n 9S A 1 s (i«j63 8 0' C) «?<Dffi& (Z 
n) SflSfittA/ft! ; Sn 6 Pb 95 (IK^3 0 0~3 1 4 
* C) , Sn 2 Pb 98 1 6~3 2 2' C) %}(D 

»-ft**fllttA/«; Au 88 Ga 12 08*3 8 1' C) 

[0 0 5 2] g«fc£fc#£##<DHi&£«#-fS» 
£\ H#HP#«£&?To-c<i>J:^U fc5v^, S&1& 

fexm&xtt3i¥Mwr tit>*-%kimk zmc&G 

ff2a»-CSfiXttX^©ffi*t#^tSrg^L 
J;(9H*Hfc^(ffll4s S5-&i UNPICKS 5. S>5v^ 

[0 0 5 3] «&ftlc«ft*1T*»ft\ WfCtt, 

«r#«lc J: 9 fflW^MBfe-f « r t Z> <DX» 

[0054] *&w<o%itkmn.w8, : T-Mitiim?%%L< 
m<osm^m\as^x, '><e<tt>*B*s 
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BI»fc**t6ii:*"C#«. **M©«?tttt>ttBK 

[0055] *y-K®s, y-hms^L 

(W) , (Nb) , ^V-^/u (Ta) , *Vzf<f 

V (Mo) . ^DA (Cr) , r/W5 = !?A (Al) , 
S (Cu) , -ytr/V (Ni),ft(Fe),f^X 

(Ti) , (Zr) SfSCD&JS^ r.*Vb©& 

ffc*W\ WSi 2> Mo S i 2 , TiSi 2> TaSi 2 9 

©vy-fr-f K) , fcav^rtvyay (s i) 

i to uwtAmsum) srw^-rsrt-js-e 

#5„ «, £ir,6©««£*MH-.5tf»*:, EVMcWB 
tf»fcLTt>J:^U M»WatW^„ rftfc 

cvDiEfe, -f^iz-f^y^S, J^y-vBUBd 

[0 0 5 6] |fiM^2 JMfcHOlMmfM: L-Ttt, 
Si0 2> S iN> Si ON, tf?*^-* Ym\&»* 

ttMK>*2l6Mc>#Jftleii, cvdS, B*ifc, * 

[0 0 5 7] ry- ww©*Mt*mi*, WMMnm 
**ffl»^B©«j*fc*oTWR-«itfJ:v\ BP*>, 

fcttS"*-*) Tfco-C, io, SSLhfcTy-KBBfc 
«*(WB*«i©mi:aDBS*urv^»«-l!:Ht, ry-K 

WC*64MW**0, I TO (-fJ^pABUfljIM « 

©JMI«Httm*JBV*<5. 

**, Xtf, 8i§S!T&oTt>g«±KiibfcWIfcry 
- h-mm t&z ©mom £ *vo * * cry - k«b« 

[0 0 5 8] BttttAftflMH-Stttttt* UT, «JS© 

^V^S^fc^ (R) , & (G) , « (B) <D=M&\Z 
»JM-a*3fc#««rSEi:K:eBi-3 £ U\ 

'<*-=^3;h*S*{Wifll]©BllB]tt, «9BB 
o^^h?^ hlfl)±$:Ift& Ufc^?y*T h'J?^^ 



[0 0 5 9] ry-K«st«3fe«£S©lll^eilt LT, 
(i) s«±k, ry-K«*«r»«fcu ry-KfSffi 

©±RttX(M«]Mi-««Mt. (2) £tg±fc, Bft 

A. MUfSHiiP-eta. (1) ©#Mtfc:m* 

«fcv\, (2) ©«fi&fC*3^t\ T/-K®ffi©± 

icy 9**y9Wk&Jtl\,X\> J:v\ 
[0 0 6 0] *JMifc#Vvr, BgfftKMRjftfttMU: 

»K61^g««©*ffi-e©-a©ttjttSJ£AS»«p-e 

ffU £©*^#K*©K»}«©rtfi*ffiitU « 
WMR»*V- K««©iSS©«{fcfcftB*IIS»»lbJS5 

^©^^-rSfcfewft^Mw^^-^^^SrtTP 
i»M*»v\ *fc, PRntt©£ttK:ttBU -ffi©ftfeji 

«, «3l^*^©»ttK-f-afc»©ft*«BW)/<# 
-sv^tff^jBKiPftv*. Hfctt, *¥*UllAtfJHIf 

«K*»6«Mte*vt^s©-e, KvMt^tWBWt^rr 

m*tt^3> SSiIiH©fcBfffi«#B*8ctim^£S*#5 
[0 0 6 1] 

i^?g©iiis©Bffi] £t"F. Hffi*#j»ur, %mv>m 
M<n%n (sir. %m<omnmwtz) 

[0 06 2] mm<r>M& i ) nmornm 1 », 
©n^ffl^BRw* i <Dmmmz>Kmmnftm,*wt. 

[0 06 3] mmcDMm 1 ©*^»B©«*«j*-a5»f 

EElSrEI 1 1 o©S-7-&WSP©mS;W/f^«l2l 

Sr02l^t, B^«ttii«B©S*W*1«fi£Sria 3 © 

(d) ic^-r. n«6©^flgi©s^«cta^gtt, ft*» 

HliitfiW 2 o iPMiiiflMt * ^fc^S^S (Mcft 
*y-K®Bl 1) ^ Jit*. M*ftKMlJ$£ 
1VK2 0±^^$*ifcft*»K2 3i»>e>A««^ttttt 

» * y- KBffi 1 1 ©»») 

[0 064] HJ6©^«B 1 ©^^^BI4, ±3*© i 5 * 
«^*kW«B**««W!:2*5B^ h V 
jei&ziMt* y- k^+A'C p t , r y - bv^/w a p 

^CPtry-hv^wAPtH:, ztibomWMc 
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(H*tf) ^SJtb^-C^t), r©g;iI?Uc»4, 
TV^„ ##3 414, t7? s>y*X(4;(f 

[0 0 6 5] Ty-K^/WAPtt. Sffi3 0t. £& 
3 0±fcjgj££;h,. arfcO^-VfcttoTfcjfc.SiVfc 

«3t^i3it, ^B-sra 5 w^«r/u- $ =. y j*.nmt>> 

e>J*3Ty-H«*3 3^P>^$ilTVN5. *3t#Ji 
3 1 3 1 &©«!©£« 3 0±IC«t, 

y s/^^3 2S-^tB&-r5rtt>-e#5o *£R* 

&3t#Jl3 1 ri&T Lfcirit©/* 
y-:/K&oTRItkft5&gl4fcV\ JEKtt, I TO 
S?©3W$«Ra»e>j£STy-Kmffi«:Sfi3 0 fcRft 
#E3 1 fcOBIteRlfC 1 bi<, *>5V>(4, S«3 0± 
fcRt*MtfcaW*Wa»fe**7V-K«tt3 3 
7V-K13I3 3±K:»rtSilfe«3tt#*3 

0 , T / - KfMf 33t JifcttSttS* 

[0 0 6 6] lBKJtt, *y-K^/HB!lir*3v^^ 
MM*©*y-K««l it, *©±fcJ*j*SitfcWjF-8c 
tU« 1 5 t , R^ttffllMfcafilir * «fc 5 K7 / - K'< 
*/WAP©*TS&««{i:Ba?«Sixfc«3tftJl3 l ticio 

-c*j«sivcv*s. G®mmaz. a^ss***, «*. 

li»+5?~»B-^e t ©*- y-ICT EM $ liT V * 3. 

[0 0 6 7] Sfcs #y-hvfcM'CP try— hv<* 
/WAP t©fg»ci4, W/<*^BI©eit«r-*K:li»i-6 

■frssaseRSfi-cva. x^-f-3 5©imf4, 

omm (yy) •cfcort.tv\ ^-t3s 
it, &-fLfc±T©ry-K*ffi/#y-KfWs©*|g 
®*©BgpicfiR$;h/cv'>.5&i?f4*<, .tim^ER 

£*vOvtt>4^U Eeas*«flijT?&o-rt>J:v\, 
[o o 6 8] r©^^gtc*5^-ci4, lii^S-e, 
*y-K«Bl lfcBiar*«E©i!lW*rtT5. *y- 
io¥ffijg#i4, 0 2 fc«S;W(^-f J; 5 

9, y- K«ffi 1 ltt, BBfll 1A> R 
tf* «Hitfb9V^^*>?>^«^'f yf-V^^f- (121 

fc, ry-K«ffi3 3J4injt«aR4 2tgsR$tirv> 
5. «-*y-K««l lfcWMEfiLhwltEtfBUIIlS 

Hit, T/-vmm3 3\z£ixBf&isftznmzm 



e>ft, R*(M3 »«I4, *y-Km® 

[006 9] SUT, mi&(DMWi 1 KfcMTSS^gcffi&R 
Xtm^§£R©Kitc#fc«:, H3&cna4«r#MiU'rR 

JHMte0**j^$*m&LT=y*A' (N i ) Srffl 

[0 0 7 0] [XS-1 0 0] £1% 0!l;t«#7*g« 
d>e>j&5£«Ffc 1 0 ±icij y- KWBMUi«>««tm 

ssrjgfigu &^-e> ^*a©y yy , 7y-cft«s.o ! SJS 
tt^^v^y^Vi/isfe (RiEife) lcS<5t*«|t^JB 

**9-=.y>f-irz>z.k\z.z.ix, fmm^n* y- k 

ftffl 0±Jj:»*i-S (0 3© (A) # 

SO . WWfc, *y- KS&l lfcSBBESftfclffiRl l 

A (H2#M) fc33**10±fc»rirt-5. 

»4> ^tf*^Vyy Affile* 9 

0. 2*im©^oA (Cr) Mfa<bl&Z>. ^.y<yfV> 

?m\c a s y n Ag©^K^«=*ar©^ 1 u 

y o A®©3: s^yy&#&£rF©£ 2 

[00 7 1] [^1] 

[ynAS©|ft||g^] 
9-Vv Y : C r 
ArSSl: : 1 0 0 SCCM 
JE73 : 5 P a 

DC^y- : 2 kW 
*x<yjr&A : 2 0 0* C 

[00 7 2] [$2] 

xyfy^I : ffiffiiR I E^tt 

C 1 2 iifES : 1 0 0 S C CM 

E^J : 0 . 7 P a 

RF^y- : 0. 8kW (13. 56MHz) 

^yf>?Ug. : 6 0* C 

[0073] [xg- 1 1 o] *y-Kmffii i 
©£ffifc£i!f?*]®^j£g£« 2 0 

JCtt, jfe-f. hWS^^f^^-h&tC-C^ffi 

icARLfe*, y yy77^«flf^s<5#. a«»igb 

^fi£g^«c 2 o SrJgj^i-^S * y- KSffi l l <o%ft 
(*y-K®ffi»4» ©SE^BWUfc-v^yil 6 
(■rx*$mJia»?,j*5) SrJgfiK1-5 (03© (B) # 

M) o BWLfc*y-K«*l l©«iB**trv 

-s/y/w (Ni) mfi-zxv isv**y®m*>\c#m. 
s*fc»« (»«Et L-c-r yyn f^r/w=-/w=sr« 

©R, ^^11 6=Srl^*U, 4 0 0* CSaicJD^-f 
*iifcJ:o-cWllt«r»*U *BJUfc#y-Wt*l 
l©*ffilC^JRm^2 1 «rR1-£fe» ARWKKRA 
*fR«2 0«r»5rfc*-C*5 (03© (C) #J&) . 
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W» #1) fndMfvtt, BWLfc*y-K®Bil l©3? 
Hfc&»8tf-2 1fcB£$-fr5«ffi (BrW> «*«£) 

[00 74] [IS- 120] ft*fflra*lft 
««*E2 0±IC, J»£flO. 2vm0^t#l2 3^ 
(£U B^ftffiSiS 1 5 i(0^ti«ria3ro (D) 

*KO^K*#fcj3V>-Ctt, 9 0 0" CSScOfigMffl* 

5 0 0' ct?»*Lfc*BHfc«*f6rt«»-etfc. 

[00 7 5] [S3] 

[£l$i8B£Ofi5cBI&#] 

: CH 4 /H 2 =1 0 0/1 OSCCM 
JE^J : 1. 3X1 0 3 Pa 

V/f^D^!7- : 500W (1 3. 56MHz) 
j$JgS& : 500* C 

[00 76] [IS- 130] S^gcDiH^ 
irc£*T5. H:#Wtctt, gb£#Jf3 l tm^WKg 

/^/WA P t * y — hV^A'C P t £E@ L» TJ — Y 
^/WAPtAy-K/^CP (.fc^ttfttefi* £ 
K3 0tS^10) tt#3 4*#l/r. M«A 

K/^/VA P t 3 4 k * y- 

^/WCPtO«-a-SBffilC7y y h^y^Sr^U 7/ 
- hv^/wA P fc * y- K'^/WC P i ## 3 4 1 

*«J4 5 0* C-Cl 0~3 0»<O*«E^fT5o 

7/- K/<*^A P k * y- hv** /WC P i: 3 4 k 

7V v h#5xkK£.<?xm-&Mt£m&, nmn m 
i©EAis i o-"p agsciLfc^Tf a 

/wAPt* y — K/^/wc p k 34i KfflSftfc^ 

[0 0 7 7] ffi, mi£7FLft$i7r:%m\£*irtZT;- 
Y'<*/l<AP<D$imJjW:<D-mZ, E1T, @4£#J$L 

K*fc4M8W*ra**1i\ 
Srfflv^C 3 0 0 0 r p mlcx 1 #ffl, 8£#&tT 

SAU fcfflVT 5 0 0 0 r pml:T5» 

[0 0 7 8] ry- K^A-APwKifKi&^-tii, en 

*.tf^?^A>fe^<5£ffi3 0±O±ffifc«3tett«K5 0 



fe3tffi£;h<, 5 3K&tt*b*xfc?lJB5 4£iii§L 

fc*rt»cJ:o-C, £tS3 0±£^&*lfcJft%ttttK 
5O&B3feLT«0fc®«5 l&J&fc-J-S (IS 4© (A) 
#10 . *<D^ &3fe14*K5 0 fcSSLTSiRWKlKS 

5 2££*g3 0±fcgg-r (04 to (B) #JB0 . ftlc, 

tHUfc£«3 0±Jc*-!}?y?pj^e>^5^7 
y^^32 U flHrT, &3fctt&J8(D2S8|5 5 2 & 
l»*-f5 (04© (C) #18) „ BWLfc£K 

3o±ic *©**3fc*Ji s i (0 

4© (D) #BU . Attftlcfi, S-SBftttSSdiift^ m 
!>-) ?Sr^ffifc^*L. B3fc, MIc, tfe©$ 

i::*ftu mat. m«-fix«J:v% ^3t»®3 

1 St5^7 y^F^'^^32 ±m^/N's' 
liTJf$*«J0. 0 7 »m<DT/V*=LVJ>,mmfr<bf8.Z>T 
y-Kmffi3 3Sr^-f5. ^^'J-VWJfe^lc 

[0 0 7 9] *>*>5**Sr*-f**^SSlllJ:J3V>'r, * 

»K2 3^bfigU, ^©Snilcii, ^*<0^^VhM^ 

[0080] (mmvBM 2 ) ^IgCO^ffi 2 ft, HifcCO 

* y- KWfl&e*BK:ftlltt? 2 1 Srf=f»$*fc,, 
^seiStt, (Ti) «^ASAM|IH»rx/<y 

^ y v^tfeic**3*»rti-*aai!j»brt6. sit, 
[0081] [is- 2 oo] ^r, msrojgffii© 

[IS- 10 0] tBISKUT. «^.fi^5^£ffi*»t> 

its, y y^7 7^s«ftc£<5# . *y-K««»»o 



-17- 



[008 2] [IS-2 1 0] *©«, Bffltfc*y- 

-rxtmmn-rz ms<o (a) md . rst 
* y- Kmffi&#©affifc^j£ 2 2 

[00 8 3J »4] 

9-Vv V : T i 

/Bt^^ :Ar = 100SCCM 

DC^°7- :4kW 

ffi^J : 0 . 4 P a 

wsmmm •. i 5 o- c 

K¥ : 3 0 n m 

[0084] [IS-2 2 0] ^fflt, UlrofilW 

[it-no] ^mmtsmm.^mm 

20±IC, J?£iftO. 2 0m©tt«MR2 3*J*jftU 
S^ttfcb§BSr»5 (05 (B) #M) . &V>-C, £* 
©J£<§1© [XS-13 0] £*£B© 

[0 0 8 5] 0»feO«Ml!3) HJ6©»l»3i*, ft 1 © 

mmiz.&ztiHiMnsmTMtmm* (sit, mntkmm 

[oo86] nrnvmrn 3 ©^^g©«s;w«-gas 
© (b) tc^i% mmnMm3<on$mttim?i*, 

#lO±fc**SiHfc*y-K«il l> 2KJ«, #y- 
KSffil l©±*fc»j*3ii, 8§n& (JRloHn«l 
4A) ft#1-5*-Mt*l 3*»&J*«), »1C0P8PSB 

1 4 AwHEgpicttg-rs* y- Kmffi 1 1 <on#omm 

-kfcfctt&SUl 1 2aSflM$ft-C*5 9, y-H«13t 

Kit ?>nfc» i (om an 1 4 Axmrn 2 ©bb psb 
i4Bas*&»»i 2(cKttbJxTv>s 0 Xlfe©jglB3ic 
*JV>Ttt, *y~K*«l ltt, M (Cu) 

[0 0 8 7] HJfi©jgJ83©«^36«ts ±»©J;5fc 

j&SSixfc* y- K/<-*/wc Pt« r y- m*/wap 

^CPiTZ-K/^APtli^ *4xfe©jg»85lc 
fc^T, «#3 4Sr^L-ca^-$^rv^5 0 JStctt, * 
y- hv^/wc P ©ft&Mtlzii* X3#«ffl©Jta?L 
3 6 t)Wtt fetVt *3 0 , r ©XSBl 3 6 Ktt, X£l*Sv 



X.I21. OmraffeS. ^g-ICio-Ctt, #flc3 4©ft 

*>t>tc&3£E©*fcffl^5 c 1 t> -Ct -5. 
[0 088] 77- K^*/wa P ©fiSitl*. *!£©»$ 
lKTfftWLfcry- K^/wAPtn«©«5iti-5 

[0089] 1 Mm*. D y- K/**/HffllC*5V>T* h 

9^y^(D*y-Kg1si 1 ^<o±i^fS$tifcm 
1 5 1 . ic#Bi-f« «fc 5 {-r y - 

bv<*/WAP©:fr&«&KIB^J£ftfcm3t#Jf 3 1 iir 
J:oT*Wt3*fCVV5. *r$*$l*£lctt, A^SWXas, 

m x «»+^~»w^<@ t> ©*-- y-\zx bh £ ht v > 

[ 0 0 9 0 ] * y- K«ffi 1 1 fcttft*fttfcA*E#jfe 
«[HlK4 0*^^i)p$ti, y-hSfiii 3ic«ffi*fW* 

E«jE*s$ijffli[5]K4 1 frbnanzii* ry- Km«3 3 
twty- hm« 1 3 i 9 fcxici^vvEmiias^miiu 

2^?>^*II$^S„ *^5S^»StC*SV^T^*fi 1 5 

Mx.tf, #y-K«il i(cj^EiaK4 0^&£ 

■7*^ft^-SrAAi-5o * y- KWi 1 1 & h«B 1 
3 4©Wlc«ESrHHiPUfclRteft"f*«fffcJ;9. ft^- 
h v*^*K»<5* m?ft(titt 1 5 *»6>«-f«s»W4 

fi=l3 1l«f5„ ^©«g*. 3t3tfr«3 

[0091] sit, mm<omm 3 ic^(t5S#&tam^ 

[0092] [XS- 300] jfe-f x tajx.(i^f5^Ste 
1 0±(c* y- KttBMMommfl' 

e jsfc«^#»«*m«*^-=v^'t* r two 
T, ^ h 9 'f y^©* y- k«« 1 1 1 0 ±(ci 
^1-5. * h?'fy , #©#y-Kmi£i 1 11, bb© 

(cu) s*»e>^5„ 

[0 0 9 3] [Ig-3 10] JHftlOM* 

y- kwe 1 1 ±Kmmm 1 2 sr»*-rs. a^wic 
rau MMteos (rh7ihm5y) SrJSipf^ 

LTteffl-fSCVDifclcJ:?). ^S(c, 3C$«)1m 
m©»i^l 2«r*rt-*-5. *6**1 2 ©*■*#©- 
W*. TIE©* 5 IC^I", 
[00 94] [*5] 

[iteiSte©^iii*#] 

TEOSSE* : 8 0 0 SCCM 
0 2 J8fi : 6 0 0 SCCM 
lE^J : 1 . 1 k P a 

RF/<P- : 0. 7kW (13, 56MHz) 
: 4 0 0* C 

[0 0 9 5] [Ig- 3 2 0] *©gL i£»il 2±K 
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% 1 ©0BP& 1 4 AfcW-fSy- VWM 1 3 

5. **ttfctt» IMMIl2±K:y-HM«r*ia-r5 

fc^BA (Cr) A^fifeS^mW^&^^y^y 

y^fcicr^bfc^, mmtHsMB-hK'^-sv^s 
wmtmjifcayf-^i/t, mmtmji** h?^?* 

Kfc^-s^LfcH, 8l©^**$mJf4rlfc*-f 
^SftfcfB 2©^ ******* (H**1*) *»J*U *» 

frzfR2<D^xi'i>tms&^y i 3- >ym-?x9 t vx% 

11 2±fc»l©mn»l 4A«r#-*.5y-hm*l 3 

* hyJ7iK<Dy- hmtf l 3 
Bag*!*) (3WO'«. y-hmffil3 

te»*s*tfc*i»np«i 4AKaai-*jiS2«>Rip 

»1 4B&&8UI1 2\m&tZ. Afrttfctt, £2© 

■v^^wfl-asr^yf-y^fflv^^ t x^xm^xmrnm 

1 2&R I EftKtxyfV^LfcS, S&2 ©•<?*;?# 
07© (A) U:^1-«jg£ 

©* 6 *»©«*& 3 KiS^-CK, »1©W! 

PglSl 4Aig$2©MPgJ51 4 B£f±, —St— ©*fJ&B8 

flUcfcS. BP*>, lo©8Sl©HlPt&l 
■C, lo©»2©gBP«Bl 4B##j*S;h,S. M, »1 
&18&2©HR»14A, 14B©¥BJBRH\ 
HUm~3 0Mm©R«tfc5 0 rftb©PB PgB 1 
4A, 14B£, eHxtf^ li^Cl|~3 0 0 0ig 

[0096] [*6] 

=.yf-yy»m : WWIR I E&E 

C 4 F 8 J6fi : 3 0 SCCM 

COSE* : 70SCCM 

A riSi: : 3 0 0 SCCM 

E3) : 7 . 3 P a 

RF^7- : 1. 3kW (13. 56MHz) 

[0 0 9 7] [16-3 3 0] *©&, PBPg&l 4 A, 

1 4 b u -mommt L-c©«tfi**-t- 

atwe&sffl (cu) a»fe«Mi**tfc*y-K«ii 

1 ©«8#©£BI:i$i(S»K2 3^&A«m^ttttiA 1 5 

&jgj*-fs. y- k«b i i©» 

#©£BK« )9 0 . 2 <i m©$igi$^ 2 3 

L, mT-StWSBl 5£#3. r©ttl§£[a 7 © (B) 

*-f. ■7'f^ntt^X-rCVDt£|cS<}<A»WR2 

R©j*»*#fc*i^-CW:, 9 0 0" c6«©figHffi** 5 



0 0- C-eafJgLfcriWSraSI-Srfctf-Cfcfc. ffi, 
y-htffil3*^nA (Cr) ^t>«fifcLTV>*© 

-e, y-hm«i3±e«*«m!ji»**iiactttft 

[0098] [&7] 

Qtmtfx : CH/H 2 = 1 0 0/1 0 SCCM 

ffi^J : 1. 3X1 0 3 Pa 

W^njgE^r?— : 5 00W (1 3. 56MHz) 

^asaa : 3 0 0* C 

[0099] [X6-340] ■?:©&, HKS©Jg«l© 

[16-13 0] tn«(cur, ^^SSmwffl^firrS: 
ff 5. 

[0 1 0 0] *16©JgJ!l3K*SV^B:, PBP&14A, 
14B©JS«KttBU -«©*BKfcL't©aMB*r#1- 
**W*»b«***tfc*y-Km*l 1©*»©*BK: 

jR*ffK2 s^&Asm^tttum 1 5 ©"C, 
loioi] am©]**- 4 ) mmoMffi 4 hl, *is© 

M1&3<D%MXhZ> 0 XM©^3£Ttt9]L&mJMfc 

oMfS.immttezm'S&hZo stafc©j&«B4«cfevvc 

Wt, * y- Km«8B#©*E©&MSHb& (Bffl, a*s 
SSffcR) ffl. #y-Kmii«»©*B©£ 

[0102] %tt©&*4 % fcsi^»tt&-*-3$m©£ 

flgs iris Kit ft* JBcfflffc^&tf «*£«©*» 
«, H*«)»«3fc-CKMLfcmJMicHBirfXW«ii« 
iOt»tWfC>5©-e, Ml*R91l*4rmi-&. » 
T> RR©RR4©mil«tt*^©»ft^&tfRa3S 
tt©»!ii^SSrIiiWi-5„ 
[0 10 3] [XR-4 0 0] R«©JiaB3© 
[X6-3 0 0] ~ [16-3 2 0] tia«i{CfC, M 
*HMr?*»Ea»6rt*S»*l 0±K*y-K1t«l 

lSrjg^t, ftv>T?, 3£«fflti oat^*y-Km«i 1 

iClSMl 2SrJgfigt, *©&, ite^Sl 2±icfRl 

©birsbi 4AS:^r-t5-y-hmffii atjBjatu h 
y-hmmi 3K»«*nfc«i©Bip»i4AK 

aii-fSm2©5§P§)51 4B*«5S®1 2KJRbW-6. 
[0 104] [X6-4 1 0] friz, §HP951 4A, 1 
4B©HE95{cBfflLfc*y-KmSl l©6B#©£ffi© 

&mmm (.numitm) «T©*8»c«ai^t-5^ 

©1:49 (*«Jt) jl-g-^SrfflV^-C, BffiLfc*y- 
Km«»»©*ffi©^JR»{b«l (ii»«{bl«) StKe*1- 
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[0105] [£8] 

:Hj=100SCCM 
: 1. 3 X 1 0 3 P a 
^49u$L/<y— : 6 0 0W (1 3. 56MHz) 
tmW& : 4 0 0* C 

[0 10 6] [IS- 4 2 0] •?-©&, BBP&l 4 A, 
14BOflE»fc«WLfc*y-K«*l 1©95#©£85 
«9] 



K, W-ZmQ. 2*m©£ijt»Bl2 3-S:7§M£U 
WSl515Sr#5. W^d^7XvCVDSI:1^< 
&.mmk2 3©fifoBI&#fc, £TF©3?9|c0i|^-t3 o ft 
«©Jgffi4^*JV-CI4, J&£fig2 0 0* C-?£j£L;fc 

[0 10 7] 



[0108] [ig-4 3 o] *©&, %m>jm\<n 
[xs-i 3 o] iiflMUfcL-c, $t^mm<om^x^ 

fT?„ 

[0 1 0 9] 9i1&<DJ&1&4\£lS^X\^ MPS514A, 
1 4B©i£SB(cBWLfc*y-K®ffil ionft<o&m 

o&mmm (S&mtm) *mn,it*, *»*»s*y 

[Olio] OOgaMs) Hfe0#B6t>« &3© 

4 a, 1 4 b o&mcum vit* y- Km* 1 1 ©as# 

T, ftJ6©IM£5l£ibMt5«#j!fcW?!f^&U^gtt© 
[oin] [IS-5 0 0] ast % %fa<r>Bmz<n> 

[IS- 3 0 0] ~ [IS- 3 2 0] tPHHIwUt, & 

1 0±fc#y-K««l 

l&jtafcu fcv-e, xmtu oar;*y-K«si 1 

±lci(6»Sl 2«r»j*U *©&> itftftSl 2±lcSgl 
©MP»14A«r*i-5^-h««l 3«r»rtU X 
lis 3fc»J**;|tfcl|l©Bln»14AK: 
»iI-tS82©MPgBl 4BSr|g^Sl 

[0112] [IS- 510] *©fU 0BP§5 1 4 A, 
1 4 B©j£»(cffig-t5* y - Kttffi 1 1 ©8B#©£® 
frmjr^-l^L-C, maSrJ&fc-fS. fris>%^y3-y? 
©*#£&IT©& 1 0 

[0113] [*10] 
3i y : Ut l 
feS^K : 5»M 

[0 114] [IS-5 2 0] *©&, HJ6©Jgffi3© 

[is- 3 30] t\mm<Dxm*m?rtz>zk\zi.<o 

Tv HP6S1 4 A, 1 4B©JSS5fCffifii-5*y-KS 
Si 10^ro*Qftcft**K2 3 0>bj*S«?*HfflS 
1 5Sr^fi£1-5. JMWttwtt, *>*>4*y-K«ffil 1 
©iS^©^S(C, ffSiKlO. 2nm©M»l2 3^ 



CH/H 2 = 1 0 0/1 0 SCCM 
1. 3X1 0 3 P a 
5 0 0W (13. 5 6MH z) 
2 0 0' C 



DSfc«<5<**Httl2 3 0rtK*fl!«r, SIT©*1 1 
Kfllfi-f 5. Se*©^*»K©^K*frK:*3V^-CHL, 9 

0 0* CSftWdiBSatf^lli: <**vfc#, XI6©J&I& 

sjcfc^-cti, ^ssa«2oo' c-esfcjeufcriwtra 

[0115] »11] 

UtaHtKerfUMb*] 
ffiffltf* : CH 4 /H 2 = 100/10SC CM 

flE* : 7 X 1 0 2 Pa 

■v^^nS^- : 7 0 0W (1 3. 56MHz) 

f&mmm .200' c 

[0 116] [IS- 5 3 0] *©&, *Jg©l*fil© 

[is- 130] tRWHcL-c, s^H©«a^fi:rsr 

[0117] m. mmo&m5\cxmwLitMaui 4 
a, 1 4 b ©jsesKBtti ufc* y- Kn?ffi 1 1 ©a&#© 

{fc* (S4MMJD ©**«\ 9ttto#ft5i3Mi'*-« 

[0118] (^ifi©^«e6) %m<oim e «, 

©tt«feffl£B, ?&2©18«lc«*tt#&fflsli*, £3 

©ffi«c«5*^Sfi, sv, ^ 1 ©ffi«nc«a«it* 
[0119] H«©^ffi6©ani&ffi^©«S;«j*- 

ssiSBiasriai 1© (b) icssu &mm<K>m&.ttit£ 

1 0 JiC»«4*vfc* y- KSffi 1 1 . M> * y- K 
Hffil 1 ©Jb*K»j**ii, ^1©Pp6B1 4ASr*-t 
*y-h«ffil 3*»fe*5, -tLT, SBPftl 4A, 1 

4B©jsn5ic{ttt't«*y-K«ffii iouft<ommc 

l*> N«)lliMIUUHM2 0lt, *ffifc=y^A' (N 
i ) a^&S&JHSt-?- 2 1 ^f*Jt Ufc* y- K«ffi 1 1 
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[0 12 0] jtlfc©»*6©fWttW*^fcfekvCtt, 

1 o&v* y- h'mm 1 1 ±1-14*6^ 1 2 *5jg 

6P1 4 AtCSiibfc^2 0§gP§51 4B*Sffigt^l 2fc 
Kttfcft-CBIK 8 2 ©Hi P SB 1 4B<Oj£«^«mK 
2 3#ffig-f5. 

[0121] ■m&<mm 6 ©**«H©«*«»ISrE 8 
-C&E3 0±^ttb*vfcry-KSffi3 3 

13 iri>e>«j££*vcv^ 0 *v-hv^/wcptry 

-K^*/WAPtf4, *ft&©«MSfc*JVvc, ##3 
4&;frl,-C8S3-$ftT^5„ * 
y- K/^/vc P-Llcfe^T, l*ro*y-KSill 
KotMnffil 4A, 1 4 BRXJmrFtktiMVto&0l# 
»B?2 3£, HS©jB!l!l{li©fc«)(C2o-fo^LTV'>5 

(omxtbttmi&timi i© (b) i^uttifco-efe 

MW*>tiaK3Q#VtttbtlX*9* r<DSii5L3 6 
JvtVS. fib, 08tt&^8tt©^(fc1*tt«r^L-C*5 

[0 12 2] TV-hV^l'APWflSigtt, *JS©^li 
1 (C-CKW LfcT / - * A P t ^«©«jg t -T 5 
Ct*5-Ct5©-e. &*Bftift9!l4«B&1-3o 
[0 12 3] Z.<O&mmmz.i$^X&7F*'{T0&&<D& 
St««)»«3Kri!lWLfc**iS««) 

1-5. 

[0 12 4] ETF, lll£0}gli6©S#tta^©*iji 

*8*uw*««©iejt*»*, las ~iai i£#fiau 

[0 12 5] [IS- 6 0 0] fl*.l£:«f?*£K 

*»e>*aaa»*i oj^*y-Km*jM«>witm 

e ffiics^ # gttmji * v ^-r « r t k ± o 
r, * h y- Ktff i i i o ±.\z 

J&fittZ (H9© (A) mm) o * b 9^7^(0* y- 
K«ffil 114, HffiwiKSBfc&^ftWEtf'tVS. *8 

£iift0. (Cr) mfrbf&Zo 

14, *lfttf*2K«*Lfctiai*ti-*UiJ:v\ 
[0 12 6] [XS-6 1 0] fctC, 0&T/* 
y-KUffil l±lOf&tiJIl 2£JBM&-f3„ ^(tWl- 
14, MHteos (TF^ih^-^y) SrlSIW 



mOWm 1 2 «r^fiK-r 5. feflkJI 1 2 ©figBI-fe#l4* 
[0 12 7] [Ig-6 2 0] *©&, teftJS 1 2±l^ 

fcftWPA (Cr) A»e>j«5»®H-i|sFSSr*l^U 

±i^ : ?-=^ ; /$ti-fcfiio-v^^fi-^ (m^* 

•f) Sr^fiKU ^•5^1©-7^^«-)|sf®^y^y^ 

m2<o-?x?#nm m^-r) hmu a>a>5i&2 

iaot, itei&si 2±ic^iro§ap§i5i 4 ASr#-rs 
-hmsi3(4, *y-K«;ffii i tmzzfa wz. 

[0 12 8] [IS-6 3 0] 

hSffil 3lc^$ixfc»l©§iRSSi4Ajcjgii-r5 

»4, g2<0v^^«-)^SS:3iy^>'^ffiv^^tb-Cffl 
^•Clfei&Sl 2£R I Eftlrr^s/^y^Lfc^, ^2 
©■7^:?^)|S|-S*^*t-5, Z. 0 L-"C, i9© (B) 

*#i4^ 6 \^n.tm&ib -ttifn. v \ %m<orm 

6{C*3V^tt, ^lcOPflPSBl 4 Aif!2tf>RiPlHSl 4 
Bi:f4, -*f-cD*fl£:B5«(cfo5. BP*?, locoBl^ 
MpSBI 4 Al:^lt> 10<0|S2<OMP9J1 4B*s 
m&£tlZ>o ^lSU!^2ro|gR«i51 4 A, 14B 
©¥E^#»4, «^.«ittS 1 « m~ 3 0 m m<r>WfrX-h 
5„ C^?>cD|BpSP1 4 A, 14B&, 0!|^f4, lp$ 

i (@~3 o o o®SS^-rtif4J;v^ 

[0129] [11-6 4 0] m2<DBHP§51 

4B<o)ggptc^E-r5*y-Kmiii 1 <o$b#©£eu: 

«*»KB1S^S«« 2 0*^1-5. ^cDfcfttc, 5fe 
1*, *2©mn»i4B©jtttt©«f»*SWc*y-K«K 
l KDSffi^gfflUfc^^^^i l 6 5:^1-5 (H9 
o (C) #]H) „ ^»6<]ic|4, httnmzx^y 
^~m\cxmaUl 4A, 1 4BrtSr-&tf^B5^K 

ufcm, y y^5 7^s«ics-^^, sB2(DPpia$i 4 
5. mm<omme\z^"Xit, 1 6(4, ®2 

(oBHp«bi 4B©ii£Spictfcei-5*y-Kl;1ii 1©- 

95^, S52<OlSPgi51 4BWI1, jg 1 ©ISPfiP 1 4 A 
y-b««l 3&Oti?fi^Sl 2=^^«fflL•C^^ 
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S„ rttlCfco-C, Jfc©lST\ S52©B?p8B14B© 

j£SB<o«f*gpic(ag-r5*y-Kmffii i©95#©£b 
\mmmmmm.&®&* : tem-z&, ■% v- km 1 

[0 130] #clc s BHJLfc*y-Kiffil 1©&E£ 
*tr***Bl 1 6±lc, BB*frf*tt*3*5. 
ftjlwfi. -*j>r>v (Ni) aMft-T-SrsKU */nH>«l! 

mmt ur-c y^n ^r*a- 

/HSrttB) &^fy=i-hi5fetc-C±ffilcM*L, 
KMB£©*Bfc«ii fc £Mtt?«>> b& 5® 
■5. *©&, v^^Sl 1 6«rBfc*U 4 0 0* CSS 
fcteioTMfcfcSU BfflLfctfy- 
Ktl 1 1 ©BBfcfcBft* 2 1 fc-e. JftB* 

2 0 «r#S £ i 5 (Hi 0© 
(A) #M) . », #PVB*ty|t, StULfc*y- 

kmi i ©SBKAJMft^ 2 1 zmfezitzmm <b 

P. SMB) Sr^-TSo 

[0131] [IS- 6 50] *©«, BBftBaftj* 
JHHK2 0±C, B&tilO. 2itm©$3t»B2 3£J£ 
rtb, «*»tiiB£'#5. ^©#$£111 0© (B) X 

vsi 1© (a) c^-ras, 0ioro (b) 

«1 3©ttt«#Ba»&MttfflB**l*»fc«SWfc 

-SBiSEia-c&Ox 01 i(o (a) r±*y-K«si 1 

©Btf6#fl*»bM*W***B»fc*^fc-a« 
ffi@-C*>5. W*nft:/?X-*'CVD8st;:S<S<«B 

©&B»R©j8B&#fc:*sv>Ttt, 900' csa©j£ 
■HWwewfcShfc**, *b©»«6&»ht»*, A 

B8&g5 0 0' CT3?J6Ufc*il*r*«i-5rt*«T»# 

[0132] [*12] 

[&l!t»K©$K&#] 
ffiffltf* : CH 4 /H 2 =1 0 0/1 0 SCCM 

Eft : 1 . 3X1 0 3 P a 

^^Djg/^-iSOOWdS. 5 6MHz) 
ffflBBB : 50 0' C 

[0 13 3] [IS- 6 6 0] *©«, feWM 1 2IC& 
tt&;h,fc»2©iBPg|Sl 4B©BSE«rB2rW>5:*5'?- 
J^fcJ:oTf*il<S*<5£fc!»*, y-hBBl3©BISP 

■t\ Hiiro (b) ^i-m^fem^&^i-srt 

Ste»rt**ifc»«#Ji (BBwBBeicfcvvrttay 

-kmi i*5ffis-rs) , ri/, 

«s 2 o Hmi& £ *vfc^ * »a 2 s^&Asn^tttttn 

*»6M3ftfc«*ttHJM*r»s::i*s-c*5. B, 



tt, «lifi4 9%7y»*»at|fi2k(01 : 100 OS 

[0 13 4] [IS-6 7 0] *©B, Bffi©JB«i© 
[IS- 13 0] fcRBfclyC, B^BfiwB^irC*: 
fT9o 

[0135] a^sBjs&^-rsB^BBfcfc^-c, m 

ff«tW*-f<0*-7-»W»ttf52©BBP»l 4 B<OJggBlC 
Bffi Lit. ttBH»©Bv*¥B:|K©B»»«2 3*»e>j* 
9, *©JpifcHu ^*<0^fVhS!^ciatT^® 

*ot, B^3ifi©*r3bB«©EB#**U 

M«©^fci:oT#**ttw«©«**ffl»B*B 

HfcU MA5M»"C*«vS«Mr©»*BBSrB 

[0136] mm<omm 7 ) siB©jgi§ 7 14. *&© 

B©«iS*SSfe©3Sg-e&5. HJS©^ffi 6 fcTRW Ufc 

■CB, * y- KM»£©»BfcBBtt*2 l SrttBS 

*2 lOBEtfi&lMfcSiK KBWR2S«H»A«tH 
Hi 6. Sat©»B7K:*v^-Ctt, 

KlKAIHi« 2 0 fcjftfcl-'** * y- KM l 1 ©SB 

i©be©&bsmis& mm. •bmuk) zm£-r 

*. M. ^JS«^©^B©^JBK{t;^Sr. t'^XtStc 
*aa«U< B»sJW!lBteJ:o-C»*i-«. 
[0 13 7] *t£©^«g7, *5v^tt«»1-SIIB©» 
ffi 8 ~HJfi©^« l 7 ic J: •) $ tv5 «^-»ffl8g« 

nfti&mm*Rxfm*mw.<Dmrkft. BB©»»8fcr 

life©^^ 7 onR1M**0Wa3M&V*>MIMa>n 
[0 13 8] [IS- 7 0 0] mm<DWMQ(0 

[is-6 o o] ~ [is-6 3 o] tmmcvx, m 
it»rtu JJcv^t?, ^»i ow*y-Fm i 

±.\Cfe&m 1 2*»J«U *©«» mi 2±KB1 
©BlPtti 4A**rs^-bMl 3*»j*U K 
»c x y-h«Bi 3»CJgj*$nfcBl©MP»l 4 AC 
BB-f-SB 2 ©BB P& 1 4 B Sr*&M^ 1 2 
[0 13 9] [IS-7 1 0] -t©B. HB©BB6© 
[IS-6 4 0] tmmci^Xs »2©lflPl!i51 4B© 
jBW©**BlC*y-K««l l©^B*5j|aL,fcT^ 
^11 1 6-SrB^-f*. JtK. BWLfc*y-KMl 
l©^B4r^tf^^^®l 1 6±tc, ^JgiK^Sr^B^ 
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h^wki*, ^v^fy (mo) mt+bxyi/ 
nwsmmwzftmtsTtitim (mat lxj y/o 

zmzi&m-Zo to*, 1 1 6«rK?*u 4 
oo- caflEfcaiini-artfcio-csjBtft+^teife* 
u em Lit* y- ras 1 1 ©siKfc&JiMa^ i & 

[0 14 0] [IS- 7 2 0] &JB$fitf-2 l(Dm 

[*1 3] 



m*<oi ■. 4 9 eg&tt) m&mzm^x, &m&* 
[0141] [is- 730] troii, fcmmmm#.i$, 

Kg^<$igi$BS2 3©j&BI&tt&, £TF©3t 1 3 

HiSro^je7(c*3v^tt. &®m&4oo- c 

T?££ LfcfiEBI £ t &X £ fc„ 

[0 14 2] 



[0 143] [IS- 7 4 0] trom, §gJ6<om&6© 
[IS-6 6 0] fcWKfcLT, 011O (B) l^L 

£«#Jg (JtttoftMl 7 temper** y- raffi 1 1 a* 

*S?-S) . &*»K3*jacftSi«2 0±U:j&S 

© [is-i 30] tPjtasicL-c, $tmms.<om^iLx 
[0144] (nik«>^ti8) ni£©^)i88fc, mm<D 

Ttt, #y- rafftt&0>*9i;:6Jttt?2 1 

#©&BI::, ay^h (Co) j^fejfci&JMrf 2 1* 
tt»£*fc*, Hlc, «CH (S) Srft*^*^. E*T, 
*lfc«>»tt 8 <om#«cffl^oJ«ig^)ftSot^^$IBcD 

[0145] [is-8oo] st-f, mmcomm6<D 
[it-6 0 0] ~ [is-63o] tmmcLx. m 

x.tt#y xm&frbf8.Z5.ft#i 0 ±\z.x y- raff l 
l&j&au fti^-e, j)WioM*y-Kifii 1 

ilatetWBl 2£J&£L, t©*, il&gj§l 2±KgSl 
©BSP6B14A^Wr5y-hSSl3Sr^L, 5 
fc, y-raffil 3I^^Sttfc»10BBP6Sl 4 Ale 

mmi-zm 2 ©n§ pge 1 4 b 1 2 taww a. 
[oi4 6] [is- 8 1 0] to*, mm<Dmme<D 

[IS-6 40] iTOcLT« B20MP8U 4 BO 

iESso^^gpic* y- raff 1 1 (ommimm Lfc-r* 
*m 1 6£i^-*-5 0 we, Bmtfc*y-Km«i 



CH/H 2 = 1 0 0/1 0 SCCM 
1. 3X1 0 3 P a 
5 0 0W (1 3. 5 6MHz) 
4 0 0* C 



l©£ffi££trv*;7Jil 1 6±K, ^»K^«r#«$ 

(Co) «tt^**yi/B**y»«itite»ii:**fc* 

*>e>**l«r*y-Km«»»«)«iBlc»i«'r*. to 
*, f-*^7y>«»^tf>'=i-h*K-C^BSfc»* 
1-S. fcv^> vx^Iil 6 4rRfcfeU SPfifea (M 
3 0 0* C, 3 0#) *H+rtfcJ:oT*«Kr 
+£fcii»*U WlLfc*y-K«li 1©£BK&JR 

»? 2 1 sr^i- r & -c, mmmKMMtm 2 o 

m\mn. (S) Sr#«$-&5rt-5S-C#S. ritfcio 
"C , «»»K©jW?rt«tt«r-Jiltil±**5ri!»»-e* 
5,, (Sj, (Co) ^n*f-><ig$ 

k«i cwro omicHfTU, aiaufc* 
y- Km® 1 1 (om.mc&mtifr 2 1 srau, «n 
(s ) *s^« Lttfcmmi&mm.&mm 2 0 sr#s r t 
fc-ets. to«, mk«>»«7o [is- 7 2 
0] tmmcLx, &mni-2 nommn^mmm 

[0 14 7] [IS- 8 2 0] to*, mm<DBm7(D 

[is- 7 30] tpisfciu-c, fcmnmmtRtfL&mw 

20±IC, W$*$)0. 2/imO^»^2 3Sr^b, 
H^SttQgI5Sr^S. JfcV^C, %ti&<OM1&6<D [IS- 6 
6 0] t^lCLT, 01 lO (B) {C^LfcirleMSSO 

(ii*©»*8 Kiav^-ctt* y- raff 1 1 asffia-t 
,rt*s-ct5. hjc, mmcomm 10 [i 
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S-13 0] iridic LT, &7r:$im<om%-ti.X$:fi 
5. 

[0148] (aa6©jBi89) sa6©«ffi9t>, *»© 
mm 6 k-crh ufc«»ttta *^o»ia*ftxt«i*K 

3. $m<nte® 6 fc-cRH bit 
•£fc„ HlifecD^9ir*5^Ttt, #y-K*tt» 

*rawH+5Cik:io'C»W**, Slt\ R9K& 
Jgfltf- (M«c-T>) Mt*Lfc*y-K««©*aa»&jft 
«tt*ftKraj&JtM**ft3. *8fi©Jgfii9© 
«#tm^©Stt^&tf&g^R©Kii^&Rn 

[0149] [i8-9oo] mmnmnecD 

[IS- 6 0 0] ~ [IS- 6 3 0] fcPSfcfC, « 

itf^7^Sfia»e>^ss«f*i o±fc#y-KRRi 
lMHtU *v^» SIWioawy-KWii 
±IOlftSBl 2&J&SU *:©&, f&RJl 1 2±KSgl 
©BlPSSl 4ASr*i-5y-httffil 3«r»rtU J5 
fc, y-h«ffil 3lijgfi8SixfcJBi©BI!aS5i 4AC 
*ii-T5»i2roBBngBi 4B«rl6^gi 2 
[0 15 0] [IS- 9 1 0] *©&, §S«©Jg«6© 
[IS- 6 4 0] ilHttCLT, SS2©BflPSl 4BO 
JSSUOf y- KRffi 1 1 ©RBtfBffl Iftv^ 

*jii i e&j&g-rs. 8cm, *mufc#y-Ktt«i 
m 6 1 mric. a ^fl^MWft^-tr* v fo 

y- K««»^©*ffiit»rti- *©&, ^?^^ei 

16&i&*U 4 0 0* cotoHMm&M-t rttcio 
RffiLfcjOy-KttHl 1 ©Rffifc&MR-?- 

[0 15 1] [IS- 9 2 0] *©#, 3a6©Jg|»7© 
[IS- 7 3 0] JrWMHcLT, RRtMBWHtfiW* 
2 0±K, W&ftO. 2/im©R*MS2 3fr£jftU 

m^&i±igpsr#5o *©«. mmtommeo [is- 6 

6 0] fc|SiaifcU-C, 011 O (B) iC^Lfcil^fi&CD 



(JtJtem9iC*VvQfc*y~-K«ffl iaMss-f 

W^gSr#5Cli:*s-e#5 0 IK, HiS©^ffil© [I 
8-130] tumiL-c, «*5M©»*i£T*fr 
5. 

[0 15 2] i*L *R©»R9fc:|8V*'CtK 3 
*2 0©*BI3itft (S) fcft*3*6£i#"e#*. 

*ii©^i$7© [is- 7 20] tmmc^x, 

[0 15 3] 1 0) Hffi©^1iBl 0t>, m 

ifcoTtt, #y-KR*»£©«Bfc£RttT-2 1*# 
*$tffc„ g»©J&«i oie*vvctt, M**R 
m&.f&&m®Mf$.JLm*. g5 2©ffipgB©jggB©1«*igiS 

y- K«ffi©*B**Bffl STrnzmm^tz 
BraLfc*y-K«i©«Bft^tfv^^ji±fc, 
(Ti) *»6j*aAwwnt^^!/^!>^^ttfc 

S<Jt^-fSIS*»b^5. ^T> Hit©»ffil0© 

m*»w*-f©«)t*ffi&tjf«*gai©»it^«fe*ttw 

[0 15 4] [IS- 10 00] Jfe-f, ^JS©Jg«i6© 
[IS- 6 0 0] ~ [IS- 6 3 0] tiaWteLT, W 

±ic«5^ai 2t»j«u *©&. ttHi 2±tc^i 

©PfiPfflJl 4ASr#-f5-7 , -Mlffil X 

3fc»rt**ifc*l©«!P»14Afc 
aa-f S JR 2 ©§B PSB 1 4 B SriteSS 1 2 ic^fig-r 5. 
[0 15 5] [IS-1 0 1 0] %<D'&> Hli©^ffi6 
© [IS- 6 4 0] hWimzLX* »2©BSPSP14B 
©SgB©f *fBKl*y-K««l l©*B^JItbUfc^ 
^^Sl 1 6*Jgfifc-rs. ftlc, BWLfc*y-K®ffi 
1 l©SBSr^tfv^^S l i eilc, S4{c«^Lfc 
t Bi«©*#©^A«y # y y^Sirr^n*K2 2 Sr?g 
J«Lfca, ^^§ll6S:liji4t5 (EI 12© (A) 
*fli) o ^BI^JSSE|g2 2*5^fig$tvfc* 

y- KSfi 1 1 <ouftxbzgmnmmftj8.&®t$. 2 0 
[0156] [is-i 0 20] ^e©m, mm<DBt&7 

© [IS- 7 3 0] tlHWtKU-C, JliMVfiamAfifl 
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«20JbiC, mZtoO. 2,*mC0$i|iSlg2 3SrJgj£ 
L, H*»WSiS£#5 (il2W (B) IMS) „ 

glfecojgfiieco [xe-6 6 0] i^sici/r, ts 

MaaHRAft«« 2 o hmoskmol £ *ifc*«f*ii (s 
moim i o ic*jv>-ctt* y- mm 1 1 

ffl»jl«r»5Ct*-e$5. SIC, SUScojfcffil© [I 

a- lso] iiawfcb-c, $L*mm<Dm*ic.x*ft 

5. 

[0 15 7] ffl, mM<DM®l Ofc*JVvCfc, &JI»K 
2 2«Lt8, SUfcC0j£f§7C0 [IS-7 20] £ 

nwc lt , 2 2 <o&m<o&mmm ( s 

<«) «rBSt*LTt>J:v^U Hl&co^fisco [IS- 8 
10] fcTWHLfcilBMHi:, «tB!W7yy»» 

ot, 08lfffMmttJHm2O0*BK«* (s) * 
LT, ftlMtemiKfcxs*?*!) S-^ifclcT, »2co 

bbpsbi 4 b <D&n\z.®M-rz>* y- k®s i 1 o$a 
mnKrtJHm2ot*-ct>j:v\ xtr*. &mmm 

4-mo c v d mcxj&jS. LX h <fc V >„ 

ioi5 8] («te©jgffii i) mn<DBmi 1 t>, n 

111 1 icjsvvctt, #y-K«ffilff#co3lEfc:#8l&JB 
y-WMthfcri«M-*I»*»6j«ft. KIT, Hfficojg 

« 1 1 ©*jMkB** <nm&&BLxmmmnw&i 

[0 15 9] [Ig-U00]*f, Ht©»l6© 
[IS- 6 0 0] ~ [IS- 6 3 0] i^atKLT, 0J 

*tf*?^«R)i»brt*S»*i o±ic*y-K«ffii 

1*#J*U R^T?, £##l 03ttfc&y-Kttffil l 
.kfeltMl 2*»rtU IftSUBl 2±(c»i 

©IBPSSl 4A«r*-T5y-h«ffil 3Sr^U S 
fc, y-hmffil 3lc^$tbfc»lcogapS61 4 AIC 
aai-*«2 0WP»l 4B«rWMil 2K»**-6. 
[0 16 0] [IS-1110] Hi©f{86 
CO [IS- 6 4 0] tmmz^X, 852COHlPg|51 4B 
roM£SB»f*SHJ:*y-K«Sl l co£B#&aj Lfcv 
***1 16£1sj81-£. BfflLfc* y-K«a 
1 lOSfBSr^tf^^S 1 1 6J:fc, ^fva-hft 



W&tt*rttj*Ufc*, ^**Jil 1 6«r|SMs-tSrfcfc 
«toT, PB PSR 1 4 A, 14 BCOJlEa&fcBffl Ufc* y- 
Kttfi ia>*8#0>*BH:j&a$*ifc, T-fe^r-fe h 

JifcftJtitlOK/ftJHME 2 0 r k tfX-% S. 
[0 16 1] [IS-l 1 2 0] *co&, Wtormtel 

<r> [is- 7 30] tmmcvx. &mnmm&jSL&m 

*2 0±fc, ££$0. 2Mm0&*Jiffi2 3*»j* 
U *fttfcttitt«r#«. Rv^C, 5SM5CO0IB6© [IS 
-6 6 0] tH«fcb-C, *ffJkW*-f«r^rtM-Sit 

Btc^fig$^fc^m«cg (Jtito&fti 1 icfc^-cti* 

y-KSSl i**sa-fS) , Xtf, ^RMU»«AJI 
WK2 0±(c*jft3JiftJt3|t||K2 3*»b**«^-«cW 

k, $gtw>im\<r> [is- 130] tiawtKur, « 
7Fms.<K>m.*$.x&ft*>. 

[oi6 2] (si, adio^tti nc*iv>rfc, tm&m 
ik&®>nmzmf&Liz'&. ww>w&i<r> [is- 7 2 

0] t^sicur, mMbiWlio«ioAM 
co [IS- 8 1 0] tcriiWbfcillStc, 

(S) «r#»$-&5rt*5-e#5„ 

[0163] m%<r>im \ 2) mmommi it, * 

1©«»T?*>*. Wt<0»«l 2KJ8V>-C<>, ttKffK 
14, * y- KSffiSiS^o«BK*«IAJB^«J*BE«r» 

rti-aiari, *abfe«fls^***»**fc«, 

*»&JRft^Sr*y- K«ffi±<cSSS«*IS*»fe 
JftS. EAT, H16©^»1 2©S#l5cffl^i : -coK3g*fe 

[0 16 4] [is-i 200] 5tr, mm<omWi6(D 

[IS- 6 0 0] ~ [IS- 6 3 0] iRSKLT, to 
*.tt*yxm&frtt>f£Z3:W# i o±i;*y-Kiii 
lSr^U ftv^-C, i«>«ci 0XV*y-KSSl 1 
±»Citegk® 1 2Sr^figL, ^C0», 2±C*1 
C0MPSB1 4A**1-5y-hmffil 3«MU H 

y-hmffil 3lrjg*$tlfc^lcogSPgiSl 4AJC 
aii1-5»2C0MRgpi 4B^gf 1 2K»dW-S. 

[0 16 5] [IS-l 2 1 0] *C9&, ^JfeC0^li6 
CO [18-6 4 0] tIBIStLr, fS2C0H?P|fll 4B 
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*:?JIl 1 6£^fi)t-r5. *K, «WUfc*y-K«S 
1 KBSffiSr^trT^Jil l 6±Kl, T-fcfvWT-fe h 

r**/vr*]"f— ha?*-******, #3sutr 

ffil lO^ffiSr-^tfv^^gl 1 6±fc, r-fe^/WTir 

^^11 1 6Sr6$H&-feciK:,ko-t, IBpSBI 
4 A, 1 4 B cDHsSBI-Bttl V- KWffi 1 1 

[0 16 6] [IS-1 2 2 0] *Jfefl>Jgffi7 

0 [IS- 7 3 0] iWIKU, MftftBUftMHI 
*£2 0±fc:, fit $JK)0. 2 0m®ft&MK2 3SrJg^ 

u m^»tneis^#5. r^-c, %&<r>i&m<o [is 

-6 6 0] fcWWfcl/r, m»*W*T-«r3&*i-6rt 
ffifcJ&fcStVfcfcfcttS 1 2ICJ3V^»4* 

y-K««i uwpsi-e) > BmnmasHMk 

IC, ZMtofflkW [11-13 0] irlSHa&l-LT. & 

[0 16 7] M, Jll&ojgffil 2tc*5V^rt, 
ft£4M*IJ(*Sj& Lfc*» *ifi©^f§ 7 © [IS- 7 2 

01 fcflWHEL-C. *«Mfc«M^«>*iE<!>*JUI 

to [IS- 8 1 0] fc-CJttELfcfcf^miC, 09*1*^* 

v\ :JlKiot, &fR»R83^:BS«2 0©36ffifc 
SttlS (S) *ft#3*6£i#-e*3. 

[0168] (Hifiro^i 3) mm<DBmi 3 1>, 31 

Xti, * y- K«ff 0£B£tt* LfcfcJMfrF-tttHK© 

w, ^se^ra, « (c 

u) tf>e>j£5„ ^Ifirojgffil 3li*5^Ttt, *y-K« 

<D&mn*&* y- Kfliffi«£<o«HKi8«$#eis 



[0169] [is-i 300] ft-r. mm<r>mme,<o 

[IS- 6 0 0] ~ [IS- 6 3 0] tlHSKUC, 0S 
xfitfy^&te^bfiES^ttl 0±lcAy-KS®l 
l&J&SU JSf«:i0M*y-Kigll 
±(Of&*lUIl 2£Jgfi&U «M1 2±fc*l 

©MPttl 4ASr*r-f 5^-h«ffil 3«r»*ftU H 
IC, y-h«ffil 3RJMt&*tfcftl0|lnSl 4AH 

»ai-a*2©Bip»i 4B*iMMii 2t»jjwa. 
v\, *tuttic, **o»«i 3t*jv^-cr±, #y-K« 

Sl l&Sl (Cu) Lfc. 
[0 17 0] [IS- 1 3 1 0] ^2©|@pgS 

1 4 B©j£«©«i»fc$5fc:# y- kws 1 1 (ommtmm 

*. &JB{b^»Sr«/«i-S^R (^Wliitt, M) *»6 
rt**Ftt©AMt^«r* y- KSffiSP^roSffitcltiaiS 

re. ^lt, -emtSB 2 si (cuci 2 ) & 

4 2 5* CKTW4*. #»LfcitftJH2<||fc*.r!> 
(«it«**S!f^) t#»J:K*£:^rt»c:jaie. SJC 
^rt«C*5V^-C(i, S«f^Sr#!l4 5 0' CtcJP^LTJS 

SSr^-fertlCtoT, BflPtPl 4A, 14BOJS 

gstcsta bfc* y- vmm 1 iogB^w^ffi(c^$tv 
sftrtft** 2 0 r. t xx- 1 e. #h*<d&js 

[0171] [IS- 1 3 20] %<T>'&. WTO^C 
VD^eSr^fflUt, £iT<0^1 4icej*1-ecVDift 

A*»n»^JHi«2 0±(C, V$tt0. 
2 0m0jK»MR2 3ttftftU B^ftWSBSr^e. « 
*©^*»ffl|©^K*#fc*5V>-Ctt, 9 0 0' csa© 

tt, «*»BGB^ft««2 0^#f^(O4feMi|ft^*»e,fl| 
j*S*vO*S#»c, ^mi£^2 3(cia£,6|S (^SSS) 
^1 4fc*Lfc*ftlcJ:o-ct, Wt, W 
3U»«©^KaS«r3 0 0* ciUt, KvMt^lfctiJ 

e, 

[0172] [tl4] 
[^*»K<0(Rtt*#] 
^ffl>tf^ : CH/H 2 =1 0 0/1 0 SCCM 
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1.3X1 0 3 Pa 
500W (1 3. 56MHz) 
3 0 0* C 

[0 17 3] [IS-1 3 3 0] Slifi(0^ffi6 
(O [IS- 6 6 0] t»LT, ®#Scttll!l J P££fi£ 

£5„ II', ^ifcojgjiiro [lg-13 0] iPIBfc: 

[0 17 4] i8j, mm<DMMl 3fc*5^Tfc, ^JUIffiT- 

*»*Lfc«, 3*ifc©»«7o cis- 7 20] 2: mm 

fcLT, 6Btt?ff>BB«>4NMfcft (B&BftR) £ 
6fc*LTt>J:^U HJi£0«ffi8co [IS- 8 1 0] \c 

TRBLfciimc, «*.tf*'*-*-79 k v»tt*;*tfi' 
B*KaB&JHB*2 0<oBEK:«B (s) s^s* 

[0 17 5] (B*<D»Bl 4) mte<OB1&l 414, b 

m<D&mi3<D%M-?hz. mm<omm 1 4 tas^r 

»4, BBB*!*, AttWICtt, tt (Fe) » 

[0176] [is-i 4 o o] &-f, mm<omm6<o 

[IS- 6 0 0] ~ [IS- 6 3 0] irPJ^tCtT, M 

t}*#7xmm>bf8.z$.w#i o±ii*y-Km^i 

±fcl6»Jil 2«r#BU IMWBl 2±fc»l 

©MpIBJI 4ASr#i-Sy-hSSl 3*^U H 

k, y-hmffii 3igMtg*tfcJBi«>Hntn 4aic 

aai-6*2 0B!P»l 4BSrl6»Il 2K»jjii-6. 

fi> bbobbi 4\cm*xtt. *y-vwmi i&s* 

»1 5] 

[BB8B<o£B&«0 
Bffl#* : C 2 H 4 /H 2 = 1 

JE^J : 1 . 3X1 0 3 P 

^^DS[/?!7- : 5 0 0W (1 3. 
fiKKiia : 3 0 0° C 

[0 18 0] [Ig-14 3 0] Rl^, ^l«Ii6 
© [IS-6 6 0] fc|BI«fcUT, @#«Ct±1^4r^ 
-fS ifosv^x, BBftMSBjftBfftt 

2oas*stcjgfiKSjvfc*s#:Ji (bbobs 1 4 k*j 

i^Ttttfy-KWil laMfys-fS) , XV. BB*R 
9BABBB2 0±K£j*3*ifcBR*R2 3*>fe^S 

#5. Mid. B»©Jg«Bl<0 [IS- 13 0] iPJBlc 



(Fe) 

[0 17 7] [IS- 1 4 1 0] *<0&, £2£>R§Pgi5 

1 4 b©bw©**«i;:;& y- kbs 1 1 vmmwm 

Lfc-r**Ji*»#*-6. &B<t-g-&£#B£ 
-8\ &Sfli£&*«J*1-5&a (JWtt&fctt, ft) 

asBttoBRtt*** y- Kasft&oRBicJm* 

**. *#ttfcl±, E&Si, flURLBSBWfcAoT 

#H^S:S5c^^#H^ (B*.t4\ *B#*BHB) t 
-T3. #*^rt-caft*2* (FeCl.) & 

4 0 0' cfcr#»s*, *BLfc£ftft2tt**-r9 
(0Hx.tf7Kiii#*) &#fcBfcBrtte»s. kjs 
BAfcSsvvttt, £##£^4 0 0' cfcflnBuas 
<. itlKioT, BttiUfc*y-Km«i 1 Affile 

«a»6««B«0>BBtt*#B«i-a. 

S«r^*-f*wt{c:J;oT, BSpSPI 4 A, 14BO& 
»fc«ULfc#y-K«ttl l©»£©BBfc»J*Slx 
fc, «Ji>e>j**B#©BBB*a»feBJ«£ftfcBB*« 

tt-fOiffftttl OOnmRmi iSSSfSBfciBo-C 

[0 17 8] [IS- 1 4 2 0] ¥f?¥«3!C 
VDBB&BBLT, £1T©B1 5IC0!l^i-5CVDfe 

BB*B5I«j8BB*2 0.hl;:, BSiftO. 
2Mmft>BRftft2 3*££U WHftHWMW. tt 
*©RRBII©riU»fc#li:*JVvc»Su 9 0 0' CSS© 
daHaft*4JBfc*iifc*, BBwj&ffi i 4 lessor 
Hu RBftKSBBftm2 0BBttoBB£?*&lfl 
BSJvcuStfBfc, ^*»B2 siciffldbgB (BfiB) 
*Bj*4ihN ^1 SI^Lfc^fcioTt, BP*>, B 
^«E^OfiKRfiS4r3 0 0° CtLtt, Bv^ftW 

r t^-et 

[0 17 9] 



00/10SCCM 
a 

5 6MHz) 

[0181] mmnmrni 4\c#^xb. 

«r»J*Lfc«, ^Jfe<DJgfl67© [IS- 7 2 0] 
left, BMk^FOBBOBBMflSM (ittftfcMQ 4r 
K5*LTt>J:v-»U ^M(OWMS<o [IS- 8 10] (c 

3-HSK:-C±BKB*Lfc«, anBBBSrlWr i K 

BBIGMRAft«ltt2 0OBBIUUI (S) Sr(t«$* 
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[0182] mmommi 5) nmom&i 5t> n 

BftBBftllia^JHMftn&ra. filT, Hife©Jg 
SBl 5©«J|*m**©»E#8:Stf«*8»©S!3i:fr 
SsfcRH-fa. 

[0 18 3] [XS-1 5 0 0] jfe-f. Hifiro^ffi6© 
[IS- 6 0 0] ~ [Ig-6 3 0] iPISKUT, M 

i*»*u *v^-c. o&wy-Kmi 1 

±latfeSBl 2«r»rtU *©«, telfil 2±li»l 
©BpSI 4A«r*-J-5y-hSffil 3Sr»^U 35 

k» y-hmm 3 ^fig$*xfc» logs pgpi 4 Ate 
aai-**2©Hip«i 4B*«awi 2fc»rti*6. 
[0 18 4] [ig-i 5 i o] *©&, SJfc©JB«6 
© [lg-6 4 0] tmma\^x, S&2©SiPgBi 4B 
©&§&©* y- K«S l i ©ScBdSBW Lfc-r 

11 ©Affile, ^y*fet-C^JR»K*>e>^*^SfHWg 
S^^««J2 0 JWM&fctt. 
W«tli:*»#«r««L. *y-K®ffil 1 fclftffttK: 

Eft*y*tfefc*-3§, MB (Zn) SixfcA 

* y- KSffi i i ©bbc?***-*. /si, y- hms 1 

3 frBSSlcffiRlTSK ii*. y- 

©«, r*hv»©#»«gw«rfflv^r^^Jii 1 6* 

S^*-f5rtli«to-C, 0SPSS1 4 A, 14B©BBfc 

(zn) t^m&isftit&wmm^hiSLzmnnm 

»tt©f«>Dfc»yy*»«*BV\h,li, 8 (Sn) d> 
OSrSacfctf-eta. 

[0 18 5] [Ig-1 5 20] ^ffll, W¥«IC 
VDgfi&tefflLT, *1 4lC0i)*UfcCVDfelcS<5 
t, lK»ffKMRAJl«W2 0±K, W-ii®Q. 2 urn 
©«BSH2 3ft»BU B^ttfflB&^a. 

[0 18 6] [XS-1 5 3 0] *Vvt», 0SB©J&B6 

© [is- 6 6 0] iuwHct-c* BJMutis?*£A 

2 0#*BlcJ&*3*vfcBB{WI (B»©Jgffil 5fc*5 

^tu*y-Kiii mmm-rz) . $nt}$s 
a«?*fi«*2 o±ionft£*bfcttjiiMR2 3*»e>*dta 

[*1 6] 

[^^»ag©^B^<*] 

ffiffltf* : C 2 H 4 /H 2 = 1 
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#5. J5K, BBttBttl© [IS- 13 0] &n*u: 

[0 18 7] ft N **.©»« 1 5 lC*iVvCt>, 
SrMLft«, HJS©i5B7© [IS- 7 2 0] fcBf. 
l-UT, £BBK©£B©&SR<bife (i«KftR) * 

■C#fc. *>5V>ttX, SB©JBffi8© [IS- 8 1 0] 
ya-Mfefc-C±Kfc»*Lfc||, ABBStrCT:: £ 
£SSBGra£Jt«*2 0©SBK:ttft (s) fcttJSS 
[0 18 8] (*J£©^Bl 6) *li©^Sl 6tt. * 

pbpss 1 4 a, 1 4 b ©bbicbs ut* y- Km 
mi i<on$<Dmmm&£frtc&mmmmmi.%m® 

SftaBBBRKttgfiStfBBSJia&B. ft**? 

■Cta. E1T, 9tGtt©»ttl efc*Jtf*«JMktti**R 
tJ«*B*©Ba#»«:RM1-a. 
[0 18 9] [XS-1 6 0 0] Hl£©i$Bl 5 

© [is- 1500] ~ [is- 1510] tmm^v 

X, **Ka»&B3**Ffcl 0±K*y-K 

SSI lfcJBfifcU fcv-e* £fi?#l 0ftV*y-KS 
Si l±lzK8U|i 2WU to«, f&BBi 2± 
lcfH©MP8Bl 4ASr*1-ay-h«Sl 3«r^A 
U Sic, 3fcBBSixfc»i©Hn«i 
4 A teBB-faB 2 ©§B p « 1 4 B SriteS® 1 2 tcj^fig 
1-a. ^©m, HJ£©^fi6© [IS- 6 4 0] &PHK 
ICL-C B2©BBPtt 1 4B©j£S5©«t'*»lc* y-K 
SSI l©3fffi*SjimLfc-v^^Jil 1 6 <HM-f 3. 
lHJLfc#y-Ktil lOSSK, 

xw.® (zn) A>e>«^$*vfcAjR»K^e,fiKa^j)f» 

[0 19 0] [IS- 16 10] SfcffrlOSrS 
h!>^A*»«K:S«U f^(Zn) *>b 

««$ttfc^s»K^?>^a^»Kas^fi««2 0 

©astray f-v^U «SWRSSAMM.2 0©S 
BKIHia*r»rili-5. 

[0191] [IS- 1 6 20] *©S, ¥l?¥tiIC 
VD^B^«fflL-r, STF©3U 6tC0!l^-racVD)S 
lcS^J#, ^S»BSiSfi!tS««2 0±»c, Jpi^S^io. 

2 0 m»Rifg2 3 ^jgfieL., ®a»mB*sa. 

[0 19 2] 



0/1 0 SCCM 



mtl : 7 X 1 0 2 P a 

■7^b|/!7 - : 7 0 OW (13. 

&mm& ■ 2 oo* c 
[oi9 3] [xs-i 6 3 o] m&omme 

© [IS- 6 6 0] tmmcisX, mfliSctii*?-*^ 

wci**y-Kmi ldws-t-s) , sot, 
m&j&*mmo±.K.&&ziMtBtmnm2 3 

1 5„ 3Efc. hjs©«hi© [xe-i 30] kmm\z 

[0 19 4] UteWJgffil 6K*Vvtt>, &JR?|lg 
3WfcO»«7© [IS- 7 2 0] fclUHR 

»*urt>J:^u *Ufe©l*188© [ig-8 1 0] iz 
*»RSil^lHM*2 0©*Hfc:fltJS (S) 

5 r. t 5. * fc» i%mmi&m&.f$.&mt& 20^ 
y !>A*^fc*it-e/i< , ftjKmajRAM«2 o& 

[0195] mmnmmi d mm^mi 7 * 
n£©^sg 6 kitrw ifcitjratt*?0»fe!rtt&t** 
«s«««a**©«»"e*»s. 1 7^*5^ 

[0 19 6] [XS-l 7 0 0] £1\ «t©»«6© 
tlS-6 0 0] ~ [Ig-6 3 0] t^fcKLT, 08 

i*MU £##1 oR^y-Ktii 1 

-klOftMl *©&, ttJM 1 2 ±fc» 1 

OR Ptl 14 A*tt5y- h ti 1 3 tiKfit U X 

aa-f **2©j|p»i 4B«rWMii 2K»*t*. 

[0 19 7] [Ii-17 10] iOft, £|0^ffi6 
© [IS- 6 4 0] tmmzLX, »2©MpSB14B 
©HESB©* *95(c* y- KSffi 1 1 ©£®#Rffl 

1 lORlf I'JIl 1 6±ir % r-fef-A'T'feh 

h = v *>\>*wm^ttm\zx&mm* 



5 6MHz) 

«r, 5 0' C~3 0 0 - »*L<WC, 10 0' C~ 

2 0 0* cfci"5it#a*u\ Kj&ftrtidsvvr 

tt, BWLfc*y-KWil lro^ESr^tr^^Jil 
1 6±.\Z, T-fe^/PT-fe !>•*— hss'-jr^f^UT 
#F>*bfc=S"Jr/W (Ni) JItfrtKSiiS. *©&, ▼ 

1 6«rl!S?*-f5ri:(c<fco-C, IflPSP 1 4 A, 
1 4 B ©J&gBfcBffl Lfc* y- KSffi 1 1 ©&#©&E 
K»rt**lfc, =s"Jr/W (Ni) 
«fi8$tifcK**BBl^Sffi« 2 0 £'#5 £ fc #"C* 
S. 

[0 19 8] N. «*.«, Eft) (Zn) &$;ttG®&m 
itittotemZ, »2©HJP«B51 4B©j£SS<0^*«C* 
aD*S»fflLfc*y-K«Sl l&tf-r**JIl 1 6©£ 

BfflLfc*y-K««il l©^SSr^?> 
v^^Sl 1 6±»C, (Zn) SSrfigK-f^rt 
■e, ffilS (Zn) frbAS*MIIB>bMftSii.fcM* 
»K3imgffl«c 2 0 «r#6 C 1 1 -C# *. 
[0 19 9] 7 2 0] 3WfcO»tt7 

© [IS- 7 3 0] fclM^tiLT, 
«2 0±fc, Jf $*?J0. 2nm«)MMtK2 3trftjft 
L, S^ftfflSBSr^S. ftV^-C, ^tt©»«6© [IS 
-6 6 0] t^micLT, B#*m*-fSr^*i-*it 

y-KIWi l#tt31-5) , Xtf, ^*»BS^«S 
%%<»W&\<» [IS- 13 0] il^aSfcL-C, * 

[0200] nis©^ffii 7{c*sv>rt, ^ja»^ 

t»*Ufc«. Hi6©^1K7© [IS- 7 2 0] 
irbT, ^JS^©^ffi©^JSS6ft^ (Sft&fcR) Sr 
SSs*UTt>J;v^U HK©^8© [IS-8 10] \z. 

*»|gS«^«««2 0©^Sfc«ttJ| (S) Srf+if$-fr 
[0 2 0 1] (|»t©««|l 8) Sffi©^ffil 8B, * 

36^©m^»tbSB, «i2«>tt«iicff««j|itttti^ 
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[0202] %m<Dj$m 1 8 ©«#*ui3&*©«s;wfc 

(*1 0±(c^fig$*vft:*y-K«ffil 1, RU t > *y- 
Fmffil l<0±*{^fig$ti> iB 1 ©HflPtB 1 4 A&W 
■rsy-hmSl 3!i^fi85. *tT, B8PSR14A, 

1 4 Bossptcffig-rs* y - Kmffi 1 1 ©sb#©£e 
\zB&zhtzmmmm#j&&m®2o. rv. mm 
mmtR.f&&mm 0 ±\zm^iiitmmm2 3t>>(b& 

Z>n*tkM%*%.\cffi$.X^z 0 mm<oM&i 8K*^ 

(n i ) a>e>/£s&Jg«t* 2 1 Lfc* y- KSSi 

I KDUftX-bZ. ft, 0U£©^1i6~Sdfe©Jgtil 7 

II 2rt*-e®t;-cv>5. flu K**«E«WtftlW 
2O©ilgfiKttffiK:0Jo-ttt, 3SJfc©J£ffi6~£i6©7l!ai 
1 7fcTKWLfc«*ttW*^tlBI*fc, Klffm 

§8pSB 1 4 A, 1 4B©K»K*S«i-**y-K«il 

1 ©atao^ffiKww&SStvrvvcfc ±v\ 

[0203] nt£©^j& 1 8 <on&ttim$mz.&^x 

t>, 0Xtf#y-KSffil 1 ±(riiit&a® 1 2 

ra pgp 1 4 aic®» ufc* 2 ©bb psp 1 4 b *sium 1 
2fcKttb*vc*i!>, f&2©B8p*Bi 4 bwheihh;:^ 
»m2 3iimm-tz. 

[0204] nm<DBi& 1 8 <o&m.m. hkkji-h 

[0 205] HJS©Jg{B 1 8 ©mutant*©!? 
3ft**at«*««0«JS36rife*, H 3 Rtm 1 3 

iSL-ci&w-rs, 

[0 2 0 6] [18-1 8 0 0] gttO&ClO 

[is- 100] twantur, fl*.«#7.*s«a>e> 
*j*u ftv^» Hfc©y y^^ttflf&t/Ri Eife 

* h 7>f/^©* y- KIM 1 1 1 0 ±te»jjj 

(03© (A) #$) . * h?^:/#©#y-K« 

• lift. Hffi©«BBfc&*Wfc«tFrv^S. Wttttt 

0. 2^m©^nA (Cr) mt>*h&Z> a 
[0 2 0 7] [IS-1 8 1 0] ■€:©«, 3Ufi©Jgffil 

© [is-i 10] tmmcLx, *y-Ksm 1© 

[0 2 0 8] [IS-I 8 2 0] *©«, 

2 Chli, J?£**J0. 2Mm©^»M23«r 
J&fcU m-?ftffig?Sr#5. C©#li£ia3© (D) Ic 

ifr?. -rj ? urn?? x^cvDmzm^<mmwm2 



3©^*#tt, Si 2\cW*L1tkm®k-rtiti£ 

[0209] [is-i 8 30] rk, %mmm2 3© 

Jb#lcS5l©B8P8Rl 4ASr*-f5y-h««l 3SrtS: 
tt*. AfcttfcH:, »t©^6© [IS- 6 10] t 
PHKKLT, ^ffilcite&ll 2*r»*U Hlt©^f§6 

©[is- 6 20] tmmzLx, mmisi2±.\cmi 

©SSPS51 4A4:#1-5y-h«ffil 3^^1-5. * 

©&> nts©!^© [18-630] tra«fcur, 

y- Mtffi 1 3 ICRW 1 ©BB PgB 1 4 AlCgil 

"t-5jB2©HPS51 4B*l6»Jil 2C^fifcU S&2© 
MPlf|S14B©Jlt«8»c^»)e2 3SrBU$*i. SIS 
©JI2j&l 8|£j3Vvfk, SSl©§BP8U 4 At£52©BB 
P&14Bi:tt, ©ttjfcliafiU-fca. Wh. IO 

©Sf!l©BflPSn 4 AI^JSLT. lo©iS2©BBP«IS 
14B«SJi5. M. ftl&U)f*2a>HnfV14 
A, 1 4 B ©spffi^H, {flxif ittS l(im~30um 
©P]}g-C*>5. m^BBPSBl 4 A, 14B§\ {flx. 

1 B^IC li~3 0 0 0<@&&j£fimUi.fcV\ E 
5 L-C, B9 1 3 fc^«IMfttH*f-*:#fi rt^rt 

[0 2 10] [IS-I 8 4 0] *©&, Hife©0f§6 
© [IS- 6 6 0] tlBWHcLT» tmJ§l2\CW}b 
Hfc»2©5BPSBl 4 BCWBffifc^JWaftay^v^ 
lcJ;oT^ii$*5ri:!i5, f- hSffil 3©PBPffiSI5 

li©^ffil© [IS- 13 0] fc|BWIIfcL-C» S^SS 
©m^St-CSrfr^. 

[0 2 11] (*Jfi©^lil 9) £lfc4>£ftl 9tt« * 
S^©«^&W^B, ^2©Jg«{i«5«#ScHi*^ 

[0212] mm<omm \ 9©tt#^m^©«^w* 

-tMRBBftBl 6KJW. w©tt#»ffl*^-tt, US 

iS©^fi8l 9©*^«tt, ^SW(^ia8(C^Ufci:^ 

[0 2 13] KT, H*©^ffil 9©mff*BJSlHFO« 
3!t**a0««*SE«O«t*a«r, ■ 1 4SOS0 1 5£ 

[0 2 14] [IS-I 9 0 0] ft-f, H»©^fSl8 
© [18-18 00] fcHWcLT, 
*»e><*53t»*10±|C, ^ h7-<^©*y-Kffiffi 
1 1 -t©^, HJS©^ffi 1 8 © [IS- 1 

810] tnuaiKb-c, *y-K®Bi lommKto* 
nmsftf$.&mm2 0 sr^-rs (0 1 4 © (a> # 

[0 2 15] [IS-19 10] HI^il8 

co [xe- 1830] t^mcLx, mmmBama& 
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ffii3^is:itSo ^wictt, mmnrnmo [is- 
6io] tmmzvx, -kmicimmi 2&jgj£u m 

»Oi<|6© [IS- 6 2 0] tl^«lCL-C, Hfii^ll 
^1-5. *©&, H16©fta§6© [IS- 6 3 0] tm 

hsklt, ^-hsisi 3^Ktte>nfc»i<D@BP95i 
4A{caa-t5S2<DPSPSci 4B&mmmi 2\m& 

USB2WB8R8I514B ©i£SlSI^SK»BljliRj&Bffi«< 

2 osrBttis-a-*. mm<ommi 9\c#^xt>. »i© 

KlPgBl 4 Ai:|&2©&flPgi51 4Bi«U 
iC&fc. BP*>, lO©fSl©KlP«51 4 AlCfcfJ&L-C, 
lo©£2©BflP8U 4B;(>s?lM£;h,S <> ft, MSlRtf 
IB 2 ©IB P8B1 4 a, 14B (DW-mBViit. fi»J;ttfiffS 
1 /im~3 0 /»m©HI-Cfc5, CfrbWlflPSP 1 4 
A, 14B5r> Wxff, 1H^|CH@~3 0 0 OfiSS 
J&frnui.fcVN, C5Lt, 014© (B) l^-Tfliig 

[0 2 16] [IS-1 9 2 0] *:©&, SUg©Jgig6 

© [xm-6 5o] trnmnirmx. fomm®m&.f£& 
mmo±\z. mzmo. 2 »m<Dmmm2 3ZBi$. 

U m^»ffllf|5«r#5 (01 50m) „ 
10 2 17] [IS-1 9 3 0] *©&, *J£©j£li6 
© [IS- 6 6 0] ilUISfclL-C, Ife&El 2\zmib 
Mzm 2 ©IB P g|5 1 4 B ©fflffiE y y ^ 

fc*oT*iiS*4££i»», y-h®£l 3©K!p«SB 

m<omm 1 © [is- 1 3 0 ] t wimz . ^sas 

©jfa*ft-t£ff5. 

10218] mto^ii 1 8 *>«iHijtik«>«tt 1 9 k 

*5VNTI4, MP951 4A, 1 4B£J&£U!:^ Hilt© 
Jg$i7© [IS- 7 2 0] fclBWteLT, BtUlfcft* 
»SSS#U£SSi$ 2 0 |c*Slt 5&*SFM>&JPl»R©* 

B©&*sMb*> (.mmim) «ri*£i/tt>j:^u m 
m<dbm8<d [is- 8 1 0] fcxm.wLtctmmz. 

mi,it'&. tmakm^m-rzt^xox, »smmwm 

J*S«*2 0©«Bfc:«EJ* (S) «r##**rtJ:k\ 
y-K«*©*BK:AB*ff#{'fr»L."Cj*9, 

&ja«EjgSi6s^sj I< -c**^*Ka«fi£g««2 
o&#tt>.fcv\ 

[0 2 19] g&S&©JB«l 8*>5V^I4|llfi©^l 9 Id 

writ* Kiel*, %M<r>wmi otmmcLx, m$ 
nm®&.f&&®m&xmz, sg2©npgis©i£sis©f 

$MK% y- Ktt«©3?Eas»ffl Lfc^* J§ £J&£ L 



tt 1 2 1 tt, #fii^®{b-^i^Sr* y- m 

mffi±K*«£*SlSd^«#L-Ci<};v\ Sfc, H 
iS©JS*Ji 1 3*?nM(n&t& 1 4 1 ntKK:, * y- KfM 

&JSHStfF-fc;& y- Kflm»#0*BKttM£ttSxaA» 
feUMH/Cbivv, Xfctt, Hl£©JgJ§l 5^H1S©^ 
IS 1 6 # y- Kttffio&EJcy. y*«feKir^ 

S»J£;6> fci^^jfcgSWc t T t> J: v » 

i-zim\cx&mnmt>>b&z6tmnwmf&&mmz 

*y- K«tt<o*ffitc^UT'bJ;v\ 
[0220] £1±, *»MSr> $*<o»tt££'3#Rn 

R©»ttfc*Ji^TR« Lfc#R©*tk ttfflWI*. 
[0 2 2 1] y- KSfiiSr^H-tS^fei UT, ^©fi&> 

W, Ztib<Dm^, »1©PBP»14A©KTK«*» 
■GMRiafi««2 0*s»*S*i-CV*4<t 1 bJ:v\ W, 
rixfc©»&, m&©Sf5l©BBPg|Si 4Alc»f£;LTi 
o©^2©5SP6i5*rlS:lt, ® 2©BBPgC©JiEgS 

ic 1 o©^*»Kai^ft^ 2 0 zmizmmt-t- 

[0222] ^m^mmm^m^tktiim^od^ 
x, Jf-hnmi3s.xmmmi2iz\tmcm2imm 

1 7&&»^ »2«5i»®l 7±(afc3£WSl 8SrKlfC 

4-«WIBBH«:BB 1 6 l^-f. * 2»gtS 1 7 (cttSS l 
©I8PSB1 4Ate3KiLfcS$3©MP»l 9i5»:»t?>^ 

(cfeotw:, [is- 6 1 o] ic}^-c\ mwrni 2± 
h 7<< y«©y- h«K 1 3 sr^^g jb 2 m 

ill 7*»J*U *V^"C, B2iteiSl 7±IC<#- 
8, f&2|&tiJ§l 7Ic^3©BBpSB1 9i£rKtt, Mlc, 
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Y-hm,mi 3lc^iro|Bpg|5l 4A«rt9:<mtfJ;i/\ 

[0223] #36E©n*#cw§iB$r, 

»*±CIMWi (SnO z ) , & (Au) , 

9 A (I n 2 0 3 ) /Ifcffc® (SnO z ) , g? 

fli^?^* (Pdo) «0>wttm*>e>i&!K 

H£#U SfjeoMII (*t^ &MltTE$ix*:- 

# ©m&© ©m#©««K: ?9#i*ie*i#8sr $ tvfc* 

ft, (t»«(MHc«a-f *) eRIIfKft* 

[0 2 2 4] 

[3gw©$m] *iiwi^v^T«, amwi^tfy-K 
*m : f-*ktii* : ?-o»*»**L<Ji!*Lfca^fc<>, # 

[H9effi¥fcR9J] 

[0 1 ] 89!©3tl£©^l» 1 ©ft»ffiSffS^-ScU^ 
[0 2] 3SW©£l6©jgj|B 1 ol^itjfffM^ 

5. 

[H 3 ] 3BM©HJfi©Jgffi 1 te*Jtf.5® : F»ffl§Sfi©» 
Jfc6r«6*RWi-5fc»oS»iWo«6S:tt4-*»rBBH 

[04] xm<omme>mm 1 ©ftBtsajMB^ttma* 



[0 5] ?S9i©Slife©Bli2lc:fctt3®^iSctii&B©» 
tt£&*R9l1-«fc*0»<^0g^ftHVffra 

[0 6] J8M©Hli©^tt3©ft»««*fl^tttiJ*^ 
^B©«^W«:-eiS4S3B0-CifoS„ 
[0 7] ^K©H«S©^3©?ft^S#m^»:W^ 

B0t?*>5. 

[0 8] ^m<ornm<omm6<o^nmnn-mf-tkiiim^ 
£g©«s£«*-8wsa0-T?&s„ 

[0 9] »M©*lfi©}g8B6©»l9fSS#m^«cWSi^ 
E0T?*5. 

[010] H9ic9l«tt*. 6 ©1W* 

S fc©©£«F# 

$©«sWi-&88ffi0-CfcS<, 
[011101 OKSISMt, I6K©*16©^IB6©^ 

[012] 3S^©HJ|©^ffil OOftRfcffitJWT-ftttl 
SMB0-e*>5„ 

[013] »W©£«©J&ffil 8 0ftMMJMI?lfctH 
SI54SB0-Cfc5. 

[014] xmomteommi d^mmm^m^iscta 

^ott!^tRMi-*fc»oX*WW©«Wtt«- 
SRKS0-e&5o 
[015] 01 4£9lftttt, MleXIIOftR 1 9© 

Jf«:«©«S;»/i-SRJgffi0-e*>5. 

[016] i&Mw&z&-rz*%w<o%;&mmfrn*wt. 
[0i7] xif^hSM^MiitfciExoftmmjiim 

1 o • • • £ i i • • • * y- K«S, l 2 • • 
• immk 1 3 • • • y- 1 4 a • • • % i © 

H§P&, 1 4 B • • • »2©BBn8B, l 6, 1 1 6 • • 
1 7 ■ • •$2ifetML 1 8 • • -IR*« 
K. 1 9 • • -|g3©BBP«5, 20 • • •K*fflR9ft 
AJHHU 2 1 • • • Mttf, 2 2 • • • 

2 3 • • • £*ftK, 3 0 • • • 3 1 • ■ • ft% 

32 • • -^y^hjyn, 3 3 • • • T 
y- K^ffi, 3 4 • • • 3 5 • • • 3 

6 • • • JtiKL 37 • • • fy^f, 40- • • jfeSE 
BIB, 4 1 . 4 1 A • • • 4 2 • • • iPSli 

SU CP - • • # y- K'<-*/K AP- • -7V-K/-? 
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